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There are two kinds of equipment: The kind that 
is just turned out, and the kind that is thought 
out—designed down to the last detail to do its 
job right. We can cite a lot of features that put 
McDonnell Boiler Feeders and Low Water Cut- 
offs in the thought-out class, but probably none 
is more convincing than the blow-off valve illus- 
trated above. 

In ordinary feeders and cut-offs the blow-off 
valve is just a standard, common-garden type. At 
one time ours was that kind, too, but we have a 
way of watching our product on the job, and it 
didn’t take long to see that a special type of valve 
was needed. 

We found that a standard valve fails to accom- 
plish two functions which a blow-off valve should 
perform. In the first place, a conventional valve 
isn’t very effective in ridding the float chamber of 
mud and silt. In the second place, it is practically 
worthless in the still more important, though less 
apparent function of a blow-off valve—draining 
the float chamber so that the action of the feeder 
or cut-off switch can be tested. 

Obviously, to carry out these two vital functions 
properly, a quick-acting valve is needed with a 
large, wide-open, unobstructed passage. When we 
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found that these qualities were not provided by 
any standard valve, we decided to make our own 
valve. 

You see its construction above. When the handle 
is given a half turn its disc lifts high above the 
seat, loosening any sediment above it and opening 
an orifice that is actually larger than the valve's 
outlet. The big straight-through passage does a 
real job of sluicing out accumulations. Even mor 
important than this, the big capacity of the valve 
quickly drops the water level in the float bowl, 
because water can not enter the bow! as rapidly 
through the half-inch equalizing pipe from the 
boiler as it flows out of the big 1-inch area orifice 
of the blow-off valve. This means quick, easy test- 
ing of the feed valve and cut-off switch. Regular 
testing of feeders and cut-offs is always advisable 
In fact it is often made compulsory by insurance 
regulations and city ordinances. With this blow-off 
valve you or the owner or inspector can make an 
absolutely accurate test with the twist of a wrist 

Yes, there’s a world of difference in the blow- 
off valve used in McDonnell controls—and there 
is a world of difference in many other things that 
put them in a class 
all their own. 
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GET! NG CPA APPROVAL 
ON }ON-HOUSING WORK 

The Civilian Production Ad- 
ministration gave builders de 
tailed instructions September 6 on 
the preparation of applications for 
authorization to do non-housing 
construction or repair work re- 
stricted under the veterans hous 
ing program order No. 1. 

The instructions are contained 
in direction 2 to order \ HP-1 and 
explain how to fill out form CPA- 
4423, which must be filed with 
CPA in applying for construction 
authorization. The instructions 

a) Applications for authoriza- 
tion under veterans’ housing pro 
gram order 1 to do non-housing 
construction or repair work re- 
stricted by that order are filed on 
form CPA-4423. This form re 
quires the applicant to state in 
item 4c the estimated cost of pro 
cessing equipment to be used in 
he proposed project, excluding 
reused equipment. In item 5, the 
applicant is required to state the 
estimated cost of the project, not 
including the cost of the land, ex- 
isting structures and architects’ 
and engineers’ fees. The figure in 
item 5 is to be broken down into 
two items, the cost of fixtures 
and building service (mechanical ) 
equipment and the cost of struc- 
tures excluding the cost of fix 
tures and mechanical equipment 

b) The applicant should enter 
under item 4¢ the total cost or 
value of all of the kinds of equip- 
ment and machinery listed under 
paragraph (b) (2) of supplement 
l, except used equipment. The fig- 
ure entered in item 4c should also 
Melude the total cost or value of 
the kinds of items listed under 
Paragraph (b) (3) of supplement 
1, (er ept when they are fixtures) 
excluding the cost or value of used 
equipment. These paragraphs list 
Various kinds of processing equip- 
ment and various kinds of servic- 
INE eouipment. 





c) The applicant should enter 
as the “cost of fixtures and build 
ing service (mechanical) equip 
ment” in item 5 the cost or value 
of all of the items of the kinds 
described and listed in paragraph 
(b) (1) of supplement 1 to V HP-1 
This paragraph lists various kinds 
of fixtures and plumbing, heating, 
lighting, and 
ment. He should also enter the 
cost or value of items listed in 


ventilating equip 


paragraph (b) (3) when fixtures 
The cost of installation of fixtures 
and items of equipment should b 
included along with the cost of the 
fixtures and the equipment. It is 
not necessary to include the cost of 
used fixtures and equipment (o1 
the cost of installation) 
have been severed from the struc 


which 


ture owned by the builder (the 
owner or occupant of the building) 
and are to be used without change 
of ownership 

d) The applicant should includ: 


as the “cost of structures” in item 
5 the cost of the building or build 

ings, excluding the cost of process 

ing equipment and the cost of fix 
tures and mechanical equipment 
The applicant need not include in 
this figure the cost or value of 
materials and labor which do not 
constitute part of the cost of the 
construction job under paragrap! 
(g) of supplement 3 to VHP-1 
Paragraph (g) (2) of that suppl 

ment lists numerous specific items 
which may be excluded from the 
cost of a job under VHP-1 


COUNTY NEEDS MEN FOR 
AIR POLLUTION STUDY 


Employment opportunities for 
properly qualified personnel ar: 
announced by the Los Angeles 
county civil service commission in 
a countywide program investigat- 
ing sources of air pollution, recom- 
mending corrective measures, and 
enforcing control ordinances. One 
vacancy to be filled is that of as 
sistant director of air pollution 
control with a salary of $550 a 
month. Other vacancies are those 
of air pollution engineers (tempor 
ary) with a salary of $375 to $464 
and air pollution inspectors with 
a salary of $300. 

Requests for application blanks 
and detailed information should 
be addressed to the Los Angeles 
County Civil Service Commission, 
Room 102, Hall of Records, Los 
Angeles 12, Calif. 
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STEAMFITTERS, PLUMBERS 
VOTE TO UNITE AS TRADE CRAFT 


Approval of a resolution calling 
for unification of steamfitters and 
plumbers as one trade craft was 
voted last month by delegates to 
the convention of the United As 
sociation of Journeymen Plumbers 
and Steam Fitters of the United 
States and Canada 

Said to be one of the most im 
portant decisions of the associa 


tion in its 5/ year history, the 


resolution provides for changing 
the organization's name to the 
United Association of Journeymen 
and \pprentices of the Plumbing 
and Pipe Fitting Industry of the 
United States and Canada 
SIMPLIFIES HEATING, 

PIPING MAINTENANCE 


An electric high-lift truck can be 
used to simplify the installation 
and maintenance of overhead plant 
equipment such as unit heater 
and conditioners, piping, sprinkler 
systems, lighting circuits, 
lhghts, etc., savs the Yale & Towns 
\ig Co 

For example, the maintenance 
man in the picture can move from 
heater to heater conveniently and 
speedily. Painting a pipe line or 
installing wiring, the truck mov 
ing along as the job progresses, 


would be other uses 


The maintenance man can move speed- 
ily from heater to heater by using an 
electric high-lift truck as shown here 
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SEES SAVINGS WITH 12 
MONTH VACATION SCHEDULE 

Business and industry can effect 
a large saving, “undoubtedly run 
ning into millions of dollars an 
nually,” by adopting the year 
‘round schedule for employees, 
and at the same time can maintain 
better employee relations, accord 
ing to William B. Henderson, ex 
ecutive vice-president of the Air 
Conditioning and Refrigerating 
Machinery Association, 717 South 
ern Bldg., Washington, D. C. 

Referring to a recent survey con 
ducted by the National Industrial 
Conference Board, which dis 
closed that the old Memorial Day 
to Labor Day vacation season is 
being extended to embrace all 12 
months, Mr. Henderson said the 
trend undoubtedly has had its be 
ginning due to the more extensive 
use of air conditioning by factor- 
ies, retail stores, offices, and other 
commercial establishments. 

“The advantage of year-around 
vacations,” he said, “is that busi 
ness can operate at the same tempo 
throughout the entire year. There 
are 26 two-week vacation periods 
in the 12 months. By adopting the 
year-around schedule, a business 
of 100 employees would have 
about four absent at all times, in- 
stead of 15 or 20 during the 
summer months. By taking on 
four additional employees, this 
business would find vacations no 
longer disrupting. The effect 
would be to stimulate employment 
while producing greater business 
efficiency. ; 

“Many businesses find their 
staffs so depleted during the three 
summer months that routines are 
destroyed, and service to custom 
ers suffers. Production is curtailed 
in industrial plants. The vacation 
season has been particularly had 
for some small businesses. During 
the period when it has been diffi- 
cult to obtain temporary help. 
many businesses have closed down 
entirely for two weeks in the 
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summer, in order that all employ- 
ees might take their vacations at 
the same time. 

“Vacations have been squeezed 
into the three months because of 
the weather. Many people would 
like to vary their vacation periods 
each year, and the year-around 
schedule would find many em- 
ployee supporters. But the heat 
and business custom have been 
obstacles. Heat and humidity 
cause fatigue and loss of efficiency 
This has been overcome for em- 
ployees where air conditioning has 
been introduced. The improve- 
ment of working conditions was 
demonstrated in many war plants, 
including plants in the south. In 
addition, as air conditioning is 
introduced in retail establishments 
the old time summer trade slump 
tends to disappear. As summer 
shopping increases, sales staffs re- 
duced by vacation exodus will no 
longer be adequate to handle the 
trade, making a year-around vaca- 
tion program imperative. 

“With a 12 month vacation 
schedule, the costly summer shut 
downs and slowdowns can _ be 
avoided and in the aggregate busi 
ness would save a large sum. 
Winter vacation business would 
be stimulated, transportation con- 
gestion would tend to level off, and 
new vacation areas could be 
opened in sections which at pres 
ent have no special summer ap- 
peal. Undoubtedly this  year- 
around vacation trend will be ac- 
celerated, and the results will be 
beneficial both to business and em- 
ployees.” 

DR. A. R. STEVENSON, JR., 
NOTED ENGINEER, DIES 

Dr. A. R. Stevenson, IJr., staff 
assistant to General Electric's 
vice-president in charge of engi- 
neering policy, died suddenly Aug- 
ust 18. He was 53 years old. 

Dr. Stevenson played a promin- 
ent part in establishing G. E.'s ad- 
vanced course in engineering, and 
helped create the air conditioning 
department. 

He was a fellow of the American 
Society of Mechanical Engineers 
and served on the society’s execu- 
tive committee; a past president 
of the American Society of Refrig- 
eration Engineers; a fellow of the 
American Institute of Electrical 
Engineers ; and a past president of 
the Private Flyers Club. 
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ADVICE TO DRINKERS 
DEPARTMENT 

Although most workers |} po, 
knowingly drink an organ =<), 
ent, protection from this 
hazard should be a plan 
dustrial safety platforms, 
Safety Research Institu 
when solvents are taken ir 
they may cause perman 
age to tissues and organ 
severe cases, death may 

Solvents may be swall 
intent or by accident. 7 
is told of a worker wi! ear 
someone describe a certain solven 
as being “toxic.” T! tern 
sounded pleasantly simi! 
toxicating’” whereupon 
decided he would sample 1 

which he did with fatal! results 
If a man is informed t| 
lowing chemicals is dang San 
that solvents are no exc: 
this rule, it is not likely that h 
deliberately violate it. 

Accidents, however, c: 
from a number of circumstances 
A case in point is that of 
penter who was quietly nking 
liquor in the dark. \ 
reached for the liquor bottle, afte: 
having set it down on a table, his 
fingers closed about a bottle 
solvent placed on the same table 
He drank some and died in a 
10 days. In another instance 


man came into a shop to see a pa 
of liquid, which he thought was 
water, standing open on a bene! 
He swallowed a dipperfu! before 
he realized it tasted peculiar. For 
tunately, he immediately vomit 


and was none the worse. 

All vessels or containers 
ent should be clearly marked 
they should be kept out of reac! 
of visitors and workers from other 
departments who may be passing 
through rooms in whic! lvent 
operations are performed. 

A doctor should be called at one 
if anyone swallows a solvent, evel 
if no symptoms of discomiort o 
poisoning are immediately evident 
Solvents may have a delayed ¢ 
fect. First aid measures are 
ited to inducing vomiting, so 4s 
remove the solvent from t 
Some common emetics are must 


ard water, lukewarm salty watet 
and soapy water. While waiting 
for the arrival of the doctor, 


accident victim should lie quiet 
a well ventilated atmosphere 
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THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 
cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 
uniform circulation in system. That means con- 
tinuous steam economy. 


Simple, compact, one moving element, no 


wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U. S.A. 
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W ELDING is being employed to a 
great extent in the fabrication and 
erection of piping for many types 
of service. Most of this has been 
with the plain carbon and simple 
jow alloy steels. As pressures and 
temperatures continue to increase 
and with the anticipated growth 
f process industries, more alloy 
teels will, no doubt, be employed 
in the near future. The groups of 
lloy steels that will, most likely, 
nd greater usage are the chrom 
m-molybdenum, straight chro- 
ium, and the chromium-nickel 
arieties, since they display im- 
proved high temperature stability, 
xidation and 
ance. 


corrosion resist 
Most of these alloy steels, while 
10t being as weldable as the plain 
arbon steels, can be joined by var- 
ous welding processes with excel- 
ent results, but some require spe- 
ial techniques involving preheat- 
ng, stress relieving, or heat treat- 
rent 


Chromium-Molybdenum Steels 


The chromium steels shown in the 
ccompanying table have small addi- 
ions of molybdenum to impart creep 
trength and resistance to temper em 
prittlement and are, therefore, used 
xtensively on high temperature 
PTVICe 

The lower alloy grades, such as 4% 
er cen. | per cent, and—to a minor 
egree- —2 per cent chromium are be- 
§ employed in steam power plants 
pperat at 900 to 1000 F to offset 
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ELDING 
Alloy Steel 


PIPING 


Eric R. Seabloom Discusses Techniques for 
Joining One-Half to Ten Per Cent Chromium- 
Molybdenum Alloys...Other Articles to Come 


the danger of graphitization in the 
weld contact zones, that has been 
experienced with some of the car 
\lloy steels 
containing from 2 to 10 per cent chro 


bon-molybdenum steels 


mium are used extensively in oil re 

fineries at high temperatures to 
obtain oxidation and corrosion re 

sistance, the chromium content 
selected depending upon the tem 
perature and the corrosive environ 
ment 


Characteristics Pertinent 
to Weldability 


The chromium-molybdenum alloy 
that is, the 
welds and adjacent parent metals 


steels are air hardening 


harden when air cooled from the 
welding heat. They are air hardening 
because of suppressed transforma 
tions that occur upon cooling from 
high temperatures which is the reason 
some of these steels are apt to crack 
when welded. The tendency toward 
air hardening or suppressed trans 
formation is dependent on the chro 
mium and carbon contents. The de 
gree of hardening and suppressed 
transformation is not so marked in 
the % per cent to 2 per cent chro 


The usual positions of welding as de- 
fined by the American Welding Society 
and various code nomenclature. These 
illustrations show an operator making 
his qualifying tests on butt welds. Top 
to bottom—Type 1B weld, horizontal 
rolled position, flat weld. Type 3B 
weld, vertical fixed position, horizontal 
weld. Type 4B weld, horizontal fixed 
position, vertical and overhead welds 
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mium types with low carbon con- 
tent, but with higher carbon it 
becomes more pronounced. The 4 
to 10 per cent chromium grades 
display the same characteristics 
regardless of the carbon content. 
although higher carbon aggravates 
the condition. 

Suppressed transformations are 
determined by a dilatometer which 
records the expansion and contrac- 
tion that occurs in metals upon heat- 
ing and cooling. From the accom- 
panying heating and cooling curves 
on plain carbon, carbon-molybdenum 
and 4-6 per cent chrome, % per cent 
molybdenum steels, it will be ob- 
served that upon heating, these steels 
expand according to a slope of ap- 
proximately a straight line or a 
smooth curve. Then a point is reached 
at which they contract and continue 
to contract over a considerable range 
of temperatures. Beyond that range 
each steel again expands according 
to a slope of nearly a straight line. 
The temperature range in which the 
above mentioned contraction takes 
place is known as the transformation 
range. In it, on heating, steel changes 
from its low temperature (ierritic) to 
high temperature (austenitic) state. 

Upon cooling, a reverse effect is ob- 
tained. In the case of plain carbon 
steel, the transformation from the 
austenitic to ferritic state is well de- 
fined at the temperature range of 1400 
to 1150 F. In carbon-molybdenum 
steel, the transformation on cooling is 
not quite as well defined as in carbon 
steel. The major part occurs at about 
the same temperature range as in the 
plain carbon steel. Part of it, how- 
ever, is suppressed to about 980 F, 
indicating what is known as the 
phenomenon of “split transforma- 
tion.” Nevertheless, in both of these 
steels, major contractions associated 
with the transformation upon cooling 
occurs at temperatures sufficiently 
high to give the metal enough plas- 
ticity to readjust itself internally 
thus relieving most of the internal 


Chromium-Molybdenum Steels For High Temperature Service 





Type of Allo Carbon Content Chromium Range Molybden 
% Cr % Mo 0.20 Max. 0.40 to 0.60 0.45 t 
i Cr % Mo 0.15 Max. 0.80 to 1.10 0.45 t 
2 Cr % Mo 0.15 Max. 1.75 to 2.25 0.45 ¢ 
5 Cr % Mo 0.15 Max. 4.00 to 6.00 0.45 t 
7 Cr % Mo 0.15 Max. 6.00 to 8.00 0.45 1 
9 Crl% Mo 0.15 Max. 8.00 to 10.00 125¢t 





strain and eliminating the potential 
danger of cracking. Consequently, no 
difficulty is encountered in welding 
steels of these two types. 

In the case of 4-6 per cent chrome, 
¥2 per cent molybdenum steel, only 
a very weak transformation occurs at 
1250 F. The major part is suppressed 
to about 700-400 F. The split and 
suppressed transformations are char- 
acteristic of chromium alloy steels 
and are accounted for by their 
thermal sluggishness. The impor- 
tant thing about suppressed trans- 
formations is that they occur at tem- 
peratures when the metal is no longer 
plastic, thus creating internal strains, 
which unless properly taken care of 
by suitable techniques may result in 
cracking. It will be noted that the 
presence of internal strain in the 4-6 
per cent chrome, 2 per cent molyb- 
denum steel is indicated by the fact 
that the specimen did not return to its 
original length, being somewhat 
shorter than it was before the heat- 
ing-cooling cycle. It is natural to 
expect that steels of this type will 
show definite tendencies to crack 
during or after welding operations 
unless suitable precautions are taken. 
When proper procedures of preheat- 
ing, welding, stress relieving, or heat 
treatment are followed, such steels 
can also be welded without difficulty 
and the resultant welds will be 
strong, sound and ductile, meeting 
the requirements of the ASME 
Boiler Code and the ASA Code for 
Pressure Piping on procedure and 
operator qualification tests. Typical 
weld bend test bars in 1.00 per cent 
chromium—% per cent molybdenum 
steel that are required for qualifica- 
tion are shown in one of the illustra- 
tions. 


MOST OF THE alloy steels—such as the chromium-molybdenum, straight 
chromium, and the chromium-nickel varieties—while not being as weld- 
able as the plain carbon steels, can be joined by various welding proc- 
esses with excellent results. Some, however, require special techniques 
involving preheating, stress relieving, or heat treatment. . . . Mr. Sea- 
bloom, supervising engineer of the Crane Co. research laboratories, 
writes this month on the 1/2 to 10 per cent chromium-molybdenum alloys, 
and later articles will cover the 10 to 30 per cent straight chromium steels 
and the chromium-nickel austenitic stainless varieties. This material is 
reproduced from his series of articles in Valve World, published by Crane. 
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Joining Processes App! 
Gas Welding 


The lower chromium 
these steels can be successfu 
with the oxy-acetylene flam 
many precautionary meas 
cept that welding rods g 
posited weld metal analy 
alent to the parent metals n 
available for all types of st 
the flame adjustment is imp 
neutral flame is recommend 
slightly lower heat than 
employed for the plain car! 
An oxidizing flame should bh 
since chromium oxidizes r« 
will be burned out. Proper i 
also be difficult to obtain 
oxidizing flame. A reducing 


acetylene flame will increase t!y 
bon content in the weld meta! 
adding to the air hardening prope: 
ties. Special fluxes have bee: 


oped for gas welding of « 


steels, which are able to diss 


chromium oxides and aid i1 
ing satisfactory welds, espe: 
the higher chromium types 


Preheating of the adjacent a 
be welded, at 400 F mini 
essential to prevent cracking 
since this is virtually autor 


accomplished by the oxy 


process, no special preparat 
required. The welds should | 


slowly from the welding 


stress relieved or heat treat 


welding. Heat treatment is 
in a later paragraph since t 


same for any process of weld 
Welding grooves recomme! 


are the single vee butt typ« 


or socket joints. Socket type f 
may not be available in all gr 


these alloys. Welds can be 

all positions. ; 
Brazing or soldering is 

erally employed, since th« 


are primarily used at elevated tem 
peratures and the joining materi 
do not possess the high temper 


ture physical properties o 
ent metals. 


Atomic Hydrogen Welding 


Although not used to : 
extent, chromium steel: 
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velded by the atomic hydrogen 
process. Lhe hydrogen atmos- 
shere surrounding the arc stream 
ids in reducing the oxides and no 
arbon pickup is encountered, 
ince there is no carbon present in 
he fame. In fact, a reduction in 
arbon content is generally experi- 
nced. Sound welds having good 
yctility after heat treatment can 
» made on these alloys, although 
he process lends itself best to 
he lighter wall thickness of pipe. 
ingle vee butt joints and fillet or 
ocket joints are recommended, 
ut welding should preferably be 
fone in the downhand position. 
‘reheating to about 400 F is nec- 
ssary, Which is usually adequately 
upplied from the heat of the arc 
nd the hydrogen flame. Stress re- 
ieving or heat treatment is cov- 
red in a later paragraph. 


Metallic Arc Welding 


Metallic arc welding is, no doubt, 
he preferred method of weld- 
g for all of the chromium-molyb- 
enum alloys, as most specifica- 
ions by engineering firms and 
sers of piping equipment specify 
re welding for both power and oil 
efinery construction. Coated elec- 
rodes are available for most of the 
lloys and generally give depos- 
ed weld metal analyses to match 
hose of the parent pipe materials. 
ome loss in chromium occurs in 
ve arc and in the majority of elec- 
rodes this is compensated for in 
he core wire analysis and elec- 
rode coating. The electrode coat- 
gs usually contain fluxing agents 

dissolve the chromium oxides 
nd the control of carbon content 

the weld deposit is obtained 
rough the use of low carbon core 
ire and avoiding carbonaceous 
aterials in the electrode coat- 
gs 

The types of welding grooves 
‘commended for arc welding are 
¢ single vee butt joints without 

with backing rings, and fillet 

socket joints. Electrode sizes 
ed are generally smaller than 
ose employed on the plain car- 
bn steels and seldom exceed 3/16 
-In diameter. Welds can gener- 
ly be made in all positions. 
Occasionally it is necessary to 
yin chromium - molybdenum 
els to dissimilar metals, such as 


carbon and carbon-molybdenum 
steels or to chromium-nickel stain- 
less steels. When welding chromi- 
um-molybdenum to carbon steel, 
mild carbon steel electrodes con- 
forming to AWS—ASTM speci- 
fication A-233 grade E-6010 or 
chromium-molybdenum electrodes 
matching the alloy can be used. 
However, if the carbon steel pipe 
is grade “B” material in which the 
carbon content may 
0.20 per cent carbon, then it is ad- 
visable to avoid chromium molyb 
denum electrodes, as drastic air 
hardening occurs when the carbon 
exceeds 0.25 per cent with chro- 
mium contents above 1.00 per cent. 
Chromium-molybdenum steel can 
be welded to carbon-molybdenum 
employing either carbon-molyb- 
denum grade E-7010 electrodes or 
chromium-molybdenum _ electrodes 


be above 


of similar analysis to that of the base 
metal,as thecarbon content on cat 
bon molybdenum pipe is generally) 
not too high to cause trouble. For 
welding the chromium-molybde 
num alloy to chromium-nickel 
stainless steels it is recommended 
that 25-12 or 25-20 chromium 
nickel electrodes be employed. 
Sometimes the conditions 
such that stress relieving or heat 
treatment on chromium-molybde 


are 


num steels after welding is not 
practical; then chromium-nickel 
stainless electrodes are employed 
but caution should be exercised in 
their application. The fusion zones 
and heat affected 
brittle even though the welds are 
ductile, especially with the higher 
chromium contents. The differ 
ences in coefficient of thermal ex 


areas will be 


pansion may cause high thermal 


Dilatometer curves on carbon, carbon-molybdenum, and 4-6 per cent chromium—'4 
per cent molybdenum steel. Note the differences in transformations upon cooling 
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stresses and stress corrosion pos- 
sibly will be encountered. 


Preheating 


In arc welding, preheating is a 
separate operation, whereas in gas 
and atomic hydrogen welding it is 
accomplished by the process itself. 
Preheating is a very necessary req- 
uisite in welding of the air hard- 
ening alloys since it prevents a 
rapid quench on the weld metal as 
it is being deposited, retards the 
cooling rate, and prevents crack- 
ing. Preheating can be accom- 
plished in several ways, but the 
minimum prescribed temperature 
is about 400 F, although some au- 
thorities recommend 300 F, while 
others specify 800 F and even 
higher. It is felt that 400 F is a 
good practical temperature as sat- 
isfactory welds are being produced 
under such conditions without too 
much discomfort to the welding 
operators. 

Preheating can be done by oxy 
acetylene torches, suitable gas 
burners, electric induction coils, or 
electric resistance coils. Heating 
should be gradual and uniform 
with the temperature maintained 
during the welding operation. The 
temperature can be checked by 
means of heat mdicating pills or 
sticks, surface pyrometers, or ther- 
mocouples. 


Heat Treatments 


Heat treatments of weldments 
in these alloys consist of normalize 
and draw, anneal or stress relief, 
depending upon where the fabrica- 
tion is made (that is, shop or field), 
furnace equipment, and type of al 
loy involved. If shop fabricated, 
full furnace heat treatments are 
generally preferred, but this is not 
always feasible, especially where 
welding end valves are welded 
into a piping assembly. In such a 
case, the valve operating mecha- 
nism may become damaged and lo- 
cal stress relieving is resorted to. 
Also in field erection of piping, the 
only method of heat treatment isa 
local stress relief. 

Normalize and draw consists of 
normalizing at 1600 to 1800 F fol- 
lowed by air cooling. Drawing 
should be done at 1250 to 1425 F, 
the temperature in both cases de- 
pending upon the alloy involved 
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D 
Welding grooves for joining piping. A— 
Butt weld for 34 in. wall thickness and 
less. B—Butt weld for wall thickness 
above 34 in. C—Butt weld with tapered 
backing ring. D—Fillet or socket weld 


and the physical properties de- 
sired. Cooling from the draw may 
he in the furnace or in air. Anneal- 
ing is generally done by furnace 
cooling after soaking at 1550 to 
1650 F 

Stress relieving can either be 
done in a heat treating furnace or 
by local means, such as gas burn- 
ers, clamp-on gas fired furnace, 
electric induction coils, or electric 
resistance coils. In field erection, a 
local means of heating is generally 
employed and consists of heatinga 
circumferential band containing 
the weld at the center. The width 
of the band heated to the desired 
temperature should be at least 
twice the width of the weld and 
beyond this zone the temperature 
should diminish gradually. In the 
previously described treatments 
the heating is accomplished above 
the critical or tranformation tem- 
perature, but in stress relieving 
the temperature must be below the 
critical, otherwise air hardening 
will occur. The temperature. se- 
lected for stress relieving depends 
upon the chromium and carbon 
contents. It is generally desired to 
select the highest stress relieving 
temperature in order to obtain the 
maximum softening, but this is 


not always possible un! 
characteristics of the p 
steel are known. A safe r 
these steels is 1300 F to 
providing good control o 
temperature variations 
tained. If this is somewh 
ful it is recommended that 
perature be lowered slight 
ditional data on the stee! 

In case the weldment 
dissimilar metals it may 
able to lower the stress 
temperature somewhat 
ample, ifa 1.00 per cent c! 
molybdenum steel pipe 
welded to carbon or carbo 
denum piping the sugges 
perature is 1225 to 1275 
will usually lower the 
sufficiently in the higher 
terial and reduce scalin 
latter materials. 


The temperatures! 


brought up slowly and | 
desired temperature for 
two hours per inch of t 
but not less than one 
lowed by slow cooling 


Radiographic Inspection 


The ASME Boiler Cod: 
quires radiographic inspe 
circumferential welded 
pressure piping coming vy 
scope of the code above | 
inal diameter and 15x 
thickness for steam se! 
above 10 in. nominal siz: 


in. wall thickness for water 


ASA Code for Pressur 
does not require any radi 
examination of welded piy 


cently, however, designing 


neers are specifying radi 


inspection of welded joint 


steam power piping for hi; 
sure-temperature service, 
4% to 2 per cent chromiur 
denum alloys are often e' 
The radiographic insp« 
be accomplished by x-ra) 
ma-rays emanated fro: 
Since x-ftay equipment 
bulky it is usually confine: 
work. Small capsules 
ranging in size from 25 t 
ligrams are employed i: 
spection, although the) 
used in fabricating sh 
X-ray equipment is not 
or when welds are locate 
positions that x-ray exa 
becomes difficult. 
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What Are the Effects of Heat 


and Cold on the Human Body? 


We HAVE a great deal of infor- 
mation about the limits of human 
tolerance for heat and cold at sea 
levels. In the case of heat, a man 
can stay for short periods in a high 
dry bulb temperature, perhaps 200 
F if the humidity is very low. All 
the heat produced in the body and 
heat transferred into the body by 
radiation and convection must then 
be lost by evaporation. The body can 
produce 6 to 12 kg of sweat a day 
and this can account for the loss of 
2500 to 7000 cal a day if it vaporizes 
from the surface and does not drip. 
With increasing humidity there is 
a sharp fall in tolerance. The body 
aman in all temperatures above 
hat of the skin, about 93 F, corre- 
ponds to a wet bulb thermometer. 
At 92 F wet bulb, a well-conditioned 
man can work moderately hard 
vithout great fatigue. At 94 F or 
igher wet bulb, he can last only 
an hour or so. A few degrees above 
his point he cannot lose any heat 
and it is all stored in his body until 
e develops fever that is eventually 
atal. 
Since the ability to lose heat in 
ot climates depends upon the abil- 
ty to sweat profusely the water 
upply becomes the limiting factor. 
man’s body does consist of 70 
er cent water but only a small por- 
ion of this can be used in an 
mergency. If in the desert or 
ungle the body weight drops 5 to 
) per cent as a result of sweating, 
ome threatening symptoms make 
tir appearance. By the time 11 
) 20 per cent is lost the man is in 
anger of heat stroke which is fatal 
f not treated promptly. Salt as 
ell as water is lost in the sweat 
nd the symptoms of salt depriva- 
ion may be serious. It has been 
und that men who are very well 
nditioned to heat can get along 


| Fron paper on Limits of Factors of 
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, sols rofessor of physiology and bio- 
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me of the American Society of Me- 
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ty, U ber Limits of Environmental 
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ted Men Working in Hot Environ- 
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ean, and W. B. Shelby, Journal 
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with surprisingly small amounts of 
salt but there is no significant 
adaptation to water loss and not 
even thirst is an adequate guide to 
the large amounts of fluid needed. 


The “Clo” and the “Met” 


The limits of tolerance to cold 
are not so well defined and depend 
to a large extent upon activity. 
Recently the group of scientists 
studying this problem have em- 
ployed the new “clo” unit to repre- 
sent the amount of protection 
against heat loss given by clothing. 
One clo is the equivalent of the 
ordinary indoor clothing worn by 
most people in cool weather. It is 
sufficient to keep a man comfortable 
at average room temperature while 
sitting in a chair. The amount of 
heat produced under these condi- 
tions is called 1 “met.” 

It is difficult if not impossible to 
devise a suit for an aviator that has 
a clo value much greater than 4. If 
a man is sitting down quietly, there- 
fore producing only 1 met, a 3 clo 
unit will keep him comfortable and 
protect his body against loss only 
at temperatures above 30 F. On 
the other hand, if he is walking and 
producing 3 met, this suit will pro- 
tect him at —40 F. A man in a 
sleeping bag in a tent at 10 F needs 
8 clo protection, or his body tem- 
perature will fall to dangerous 
levels. 

There are many interesting pro- 
blems presented in the study of 
heat loss through clothing in cold 
climates. We do not understand the 
relationship of the various factors. 
Water vaporizing from the skin 
condenses in the garment and 
gives back the heat of vaporization. 
Some of this returns to the skin 
but most of it is lost outwardly. 
After a certain point the garments 
take up no more moisture. The 
losses by convection depend upon 
air movement and temperature dif- 
ferential, and the size of the cylin- 
der represented by the body and its 
parts. We know very little about 
the role of radiation in transferring 
heat through the many layers of 
garments and not much about radi- 


“iping & Air Conditioning, October 1946 


ation from the surface of the gar- 
ments to the surrounding objects. 
Heat loss is, of course, proportional 
to surface which increases as we 
put on more garments. Convection 
increases with body movement. 
Clothing protection has sharp lim- 
its. 

Athletic Records Made With 

a Fever 

The human body temperature 
seldom departs from its normal 
average of 98.6 F, 42 deg lower in 
the early morning, ‘2 deg higher 
in the late afternoon. With severe 
exercise the body temperature rises 
3 to 4 F, and most athletic records 
are made with what one ordinarily 
calls fever. If, however, the heat 
regulating thermostat in the brain 
is damaged or the heat load is more 
than the body can dissipate, the 
temperature may rise as high as 
113 F without causing death but 
this is approximately the limit. 

At the other extreme, prolonged 
exposure in cold weather can drop 
the body temperature in some cases 
to 75 F without fatal results but 
this limit is seldom exceeded. Sim- 
ilar levels apparently were reached 
by the nazis at Dachau in their 
horrible experiments with prisoners 
in water just above freezing. Even 
exposure to water at 50 F for 45 
min can cause a fal] of 5.5 F in 
body temperature and a state of 
collapse that is almost fatal. 

There is naturally a considerable 
variation in regard to all of the 
limits that have been mentioned 
but the differences between the av- 
erage healthy man and the prize 
athlete are not great. Young peo- 
ple are more resistant to bends and 
to symptoms from lack of oxygen, 
but youth does not seem to help in 
preventing blackout. Repeated ex- 
posures to bends, anoxia, and black- 
out are of little aid and may cause 
loss of tolerance. On the other 
hand, acclimatization to heat, if 
only for one week, helps enormous- 
ly. Prolonged residence at high alti- 
tudes raises tolerance. There seems 
also to be an acclimatization to cold 
but it is not nearly so marked as 
in the case of heat. 














Pee ee, 


™ 











FOR THE PRACTICAL MAN 





CENTRIFUGAL PUMP 
FUNDAMENTALS 


: propriety of the statements 
represented by Equations 7 and 


10 in the accompanying tabulation 
is apparent if we analyze the con- 
ditions. Let us assume an enclosed 
impeller of 10 in. diameter, or 
31.416 in. circumference. With 
water supplied to the stationary 
impeller, the discharge takes place 
through a slot 31.416 in. long. 

But let us further suppose that 
the impeller is rotated and that 
water is admitted to it under at- 
mospheric conditions. If the im- 
peller were rolled along the 
ground for a certain number of 
revolutions, it would leave a 
“track” and the length of this 
track would be proportional to the 
number of revolutions of the im- 
peller. When the impeller rotates 
in the casing, it of course leaves 
no track, but the length of track it 
would leave, were it rolled along 
the ground for a corresponding 
number of revolutions, we may 
consider as the equivalent dis- 
charge orifice length or, say, as 
the effective peripheral length. 

If the capacity (delivery) varies 
as the peripheral speed—and theo- 
retically it does, provided that the 
capacity-head relationship is main- 
tained—it follows that, for a given 
impeller, the delivery per unit of 
length of effective peripheral 
length must be constant and hence, 
since the impeller periphery con- 
tains a definite number of such 
units, the delivery per revolution 
must be constant, provided that 
the head-capacity relationship ex- 
pressed by the affinity equations 
be maintained and also providing 
that the pump be running at practical 
operating speeds and discharging, 
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since there is a shutoff head cor- 
responding to each speed and also 
a speed corresponding to each head 
below which the pump will not de- 
liver. Due to internal losses, there 
is likewise a speed below which the 
pump will not deliver against any 
conditions of external head, save 
that which imposes a sufficient 
pressure on the suction. 

In consequence of this, in the as- 
sumed case, at 1000 rpm, this effec- 
tive peripheral length would be 
THE CENTRIFUGAL pump is a 
widely used item of piping, heat- 
ing, and air conditioning equip- 
ment. In the September HPAC, Mr. 
Woolfenden reviewed centrifugal 
pump fundamentals and devel- 
oped the equations governing 
their performance. He continues 
the discussion this month, with 
many helpful suggestions for those 
who select and operate pumps 
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1000 31.416 or 31,416 i: 

rpm the effective length 
37,699 in.; and so on. Th 

lent peripheral length { 
tionary impeller and on: 

at 1 rpm would be the 

the stationary impeller 

itself, have no delivery, while: 
rotating impeller  theoretica 
would, although actually t 

nal losses of the pump would 
sume much more work th 
resented by | rpm. 

The truth of the two « 
Equations 8 and 11, can be s 
by comparing Equation 8 with: 
expression for centrifugal f 
MV*/r. lf, in this expressior 
regard M as a constant 
stitute 2xrn for l’, we have ! 
4x*rn*, in which, for a giver 
peller, m is the only variable 


Brake Horsepower Required 


Since horsepower is express 
foot-pounds and the capacity @ 
be expressed in pounds p 
ute and the head in feet 
vious that the product 
tions 7 and 8 or of 10 and 11, 
is Equation 9 or 12, respect 
must represent the “water hor 
power” required. The « f 
this “water horsepowe: 
by the pump efficiency | 
responding brake horsepower * 
quired at'the pump shaft 

To take an illustrativ: 
let us assume a pump of 
peller diameter operati 
rpm. The maximum t)ecoreti@ 
head, from Equation 6, Id 
| (14 860) /1840]*==42.8 

Now let us suppose that 
wish to find out at what spt 
the pump should run in of 


per : 








, develop a head of 60 ft 
,ximum. From Equation 8, 
18/60 —= 8607/n*?, whence n° 


0/42.8 < 8607, and n = 1018 rpm. 
Let us assume a pump is deliv- 
ring, say, 250 gpm against a head 
: 80 ft and requires 8.3 brake horse- 
wer at 1000 rpm. If this pump is 
mat 1160 rpm, the delivery will be 
50 & (1160/1000) = 290 gpm 
rainst the head 80 (1160/1000)? 
107.7 ft, and the required brake hp 
83 « (1160/1000)* = 12.95. 


Percentage Effect of Speed 
Change 


On the other hand, relatively 
ight decreases in speed or im 
ler diameter result in quite ap- 
eciable changes in head and 
rsepower. As an illustration, if 
e decrease either the speed or the 
speller diameter of a given pump 
as little as 5 per cent, the new 
santities will be the following 
centages of the original values: 


95 . 
Capacity 100 =95 per cent 
95\? 
Head (sn) =90.3 per cent 


_) 
Horsepower (xo) =85.7 per cent 


Itis to be borne in mind that the 
antities obtained by use of the 
ove formulas and equations take 
yaccount of losses ; that they are 
eoretical and approximate only ; 
hd that the actual results may 
ry from them considerably. 
Furthermore, it is obvious that 
¢ maximum diameter of impel- 
which can be used in a given 
sing is definitely limited and also 
at the minimum size that is prac- 
al is likewise limited, the latter 
se being governed by the fact 
atas the impeller diameter is de- 
rased the clearance between the 
peller and the volute (or the 
ide vanes, if any) is increased 
d the performance (and effi- 
ney) will suffer accordingly— 
hough the loss in efficiency will 
more or less compensated for 
the decrease in “brake action.” 


Brake Action Effect 


Ht is well known that a rotating 
c submerged in a liquid will be 
jected to a retardation due to 
t adhesion of the liquid to the 
¢. Since the impeller of a centri- 
kal pump fulfills the fundamen- 

requirements, it is conse- 
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PUMP EQUATIONS 


The peripheral speed ofa 
pump impeller can be ex- 
pressed in feet per second, 
by the following equation, 
in which d is the diameter 
of the impeller in inches 
and # the rpm: 


rdit 
| Ato ie 
12x 60 
According to the laws of 
falling bodies, neglecting 
the effect of air resistance, 
an object projected vertic- 
ally upward with an initial 
velocity V, will under the 
influence of gravity decele 
rate until at the highest 
point of its path its final 
velocity V is zero. It will 
then start to fall, beginning 
with an initial velocity of 
V. = 0 and will return to 
its starting point with a 
final velocity V due to the 
acceleration of gravity 
which will be numerically 
equal to its original initial 
velocity. Hence we may 
say, letting g represent the 
acceleration due to gravity 
(32.16 ft per sec per sec) 
and A the height to which 
the body is projected or 
from which it falls: 


In the case ofa falling body, 
when gravity acts with the 
motion, the last term is 
positive; when the action 
of gravity results in decel- 
eration, as in the case of a 
body projected u»ward, 
the last term is negative 
In the first case, if Vo = 
QO, we can write: 
foe 2S [3] 
while in the second case, if 
V=0, we have 
V7 


2 qh .. .[3a] 
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Substituting and per 
forming the indicated op 
erations: 


rdn 2 
( ) =2 gh \4) 
12x60 


(rdn)? . 
h= : — 5 
2¢(12 60)? 


dn \2 
h= (. ) —" (6) 
1840 


The *capacity varies di 
rectly as the speed, or 


gpm, rpm, 
= [7] 
\/ 

gpm, rpme 
The +thead (pressure) 


varies as the square of the 
speed, or 


hy rpm? 


= 8 


he rpm,? 

The horsepower required var 
ies as the cube of the speed, or 
hp, rpm,3 

hpe r rpm,* 

\s a corollary of these, 
we can say that, the speed 
remaining constant: 

The *capacity varies as 
the impeller diameter, or 


Q 


gpm, d, 
gpme do 
The thead varies as the 
square of the impeller 
diameter, or 
hy d;* 
= 11 
he de" 


The horsepower required var- 
ies as the cube of the impeller 
diameter, or 


hp, d,* 
: 12) 

h pr ds s 
*The capacity which the pump will deliver 


against the head corresponding to the speed 
upon which the new capacity is based 

tThe head corresponding to the new speed 
upon which the new capacity is based. If the 
actual head is not that corresponding to the 
new speed, the capacity will not be that corre 
sponding to the new speed. It is important to 
note that, unless otherwise stated, it is assumed 
in the subsequent discussion that, when a 
change of speed is stipulated, the new head 
will be that Secseanantiiae to the new speed 
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The specific gravity and the viscosity of the liquid handled affect the horse- 
power requirements and should be definitely given in any pump specification. 


quently subjected to the retarding 
action of the liquid in the casing 
and the term “brake action” 
plied to this effect. The great im 
portance of this phenomenon is 
due to the fact that this effect 
varies as the fifth power of the im 
peller diameter.** 


is ap 


Since a slight change in the 1m- 
peller diameter will produce a 
marked change in the brake action 
and hence in the power required 
to overcome it, the “commercial 
efficiency” of the pump, or the 
ratio of the useful work (output) 
to the total work (input) is af 
fected accordingly. For example, a 
decrease of 5 per cent in the im 
will theoretically 
of brake action 


peller diameter 


result in a decrease 


of over 22 per cent. 


It is this high rate of change in 
the power consumed in overcom- 
ing the brake action which enables 
the designer of low priced multi- 
stage centrifugal pumps to avoid, 
within limits, expensive design 
and workmanship since a consid- 


**The work of fluid friction can be represented by 
the expression fAV% (Carpenter; Experimental 
Engineering). In this formula, f is a constant, A 
the surface area, V’ the “velocity of slipping”’ > 
t the time. For unit time, this becomes ii 

the case we are considering, the motion is = 
to rotation and V becomes a function of the disc 
(impeller) diameter, d, while A is proportional to 
d*. Hence we can write fAV3 = Kd? X d@°: Kd; 
K being a constant composed of the proper value 
of f, the requisite proportionality factors, etc. 
Other considerations affect the total of the fluid 
friction, but fer our purpose it is sufficient to 
consider only the effect on the impeller. 
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erable decrease in efficiency due to 
their elimination can be more or 
less offset by the result obtained 
from decreased brake action. This 
is not to be considered as a con 
demnation of the low priced pump 
nor as an eulogy of the high priced 
one embodying all the refinements 
of design and workmanship; each 
has its own place in the scheme of 
things but, when purchasing a 
pump, one should know something 
about what he is getting. 


“Refinements” in Pump Design 


To take a concrete illustration, 
let us consider a pump to develop 
a maximum head of 250 ft at 1750 
rpm. 

If we assume that the pump is to 
be designed on the two 
stages, each must develop a maxi- 
mum head of 125 ft and according 
to Equation 6 each impeller should 
a diameter of about 11.77 in 
pump four 
correspond- 


basis of 


have 
But if we make the 
stage, we find that the 
ing impeller diameter is approxi 
mately 8.32 in. 

Comparing these two diameters, 
we find that the brake action on 
one of the smaller impellers is 
(8.32/11.77)® or about 0.1766 
(17.66 per cent) of that of one of 
the larger ones, or—conversely— 
the brake action on one of the lar- 


Heating, 


ger impellers (the recipr: 
foregoing expression) is 
per cent, or 5.67 times t! 
of the smaller ones 
totaling these effects, we 
the assembly of the fou 
impellers will be subjecte 
about 35 to 36 per cent of! 
brake action affecting t! 
bly of the two larger on: 
be borne in mind, 
tioned, that the foregoi: 
ers the impeller, only, ar 
the effect of the casing f: 
other factors 
Considering the resu 
} 


. Cons 


as al 


retarding effect, 
the multistage 
perform a service 


it may 
pump 
with 
diameter impellers (i. 
lea number of stages 
se ten at least as hig 
with which it is being 
is probably the most care 
signed pump from the 
of “refinements. +7 
Unlike 
positive 
pumps (in which the su 
the discharge functions o 
dependently and are sep 


reciprocating 
displacement 


valves, rotors, or other n 
centrifugal 
suction inlet 


devices) the 
open from 
charge outlet, the only ol 
being that due to the s 
size of the water passage 
the impeller 

Any pressure applied 
at the suction of the pur 
it is in operation, will 
mitted through it and 
at the tates as an 
ished addition to the pre 
veloped by the impell 
pump which will devel 
charge pressure of 40 Ib 
suction pressure will s! 
charge pressure of 50 Ibi 
is supplied to the suctio1 
pressure while the pun 
operation. 

Should the pump be r 
hft the water, the condit 
be regarded as a negati\ 
pressure and the discl 
sure will then be the arit 
difference between the 
developed by the impelle 
ttSince pumps are purchased on 
performance, whether the commercia 
“up” and the power requirement 
to decrease in brake action or to t 
design may be immaterial from the 
point of view, as long as the pumf 


constructed and will satisfactorily 
service required of it 
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»ressit! equivalent of the suction 
#t; the term “pressure equiva- 
being understood to mean 





ont 

ae pressure which would be re- 
wired to deliver the liquid at the 
uction of the pump at atmo- 
pheric pressure. 


Sensitive to Suction, Discharge 
Conditions 


The centrifugal pump is very 
ensitive to changes in either the 
ucti or the discharge condi- 
ions and, in stipulating the con 
under which the pump is to 
rate, it is necessary to be defi- 


peta 


nite. The design of some pumps is 
uch that the shutoff head is not 
more than 5 or 10 ft different from 


{itiot 


hat corresponding to rated capa- 
ity. In such a pump, a very slight 


hange of head will very mate 
rially alter the quantity § dis- 
hareed 


The fact that pressure applied to 
he suction is transmitted through 
he pump, as above described, is 
he basis of multistage pump de- 
ign. Although in a multistage 
pump the impellers are mounted 
mashaft common to all each func 
ions as a separate pump, the dis- 
rharge of the first one in the series 
eing conducted by suitable water- 
vays to the suction of the second 
me. These units are made as 
early identical as possible, and 


Boyhood 


Hieronymus, general 
uperintendent of Aldis & Co., and 

member of HPAC’S board of 
‘onsulting and contributing edi- 
ors, realized a boyhood dream this 
ummer by cruising down the IIl- 
nois and Mississippi waterways 
ma point near Chicago to New 
rleans. The crew of the 10 by 20 
t catamaran raft “‘Meanco’’—short 
or “Mississippi Exploration and 
‘avigation Co.”—comprised Mr 


Re» ke 


Hieronymus, Thomas A. Roth, a 
ellow-member of the Chicago 
Engineers’ Club, and their young 


ons Dick and Tommy, respec- 
ively 


lhe “Meanco” was built during 


he winter in the Roth basement, 
hind passed all her trials with fly- 
ng colors, She embodied a num- 
ber of carefully engineered fea- 
ures, including a hose line for 
Teati: 


each therefore does its prorata por 
tion of the work. As a matter of 
fact, a number of separate, single 
stage pumps, suitably connected 
in series, would act in the same 
way. 

The pressure developed is of 
course cumulative, that developed 
by each stage being added to the 
discharge pressure of the previous 
stage. Even though the pressure 
per stage be moderate, the result 
ing pressure in the upper stages 
may that 
pumps of “standard” construction 
This is taken into account in the 
design of multistage pumps and 
must be considered in the case of 


exceed allowable for 


single stage pumps in series, since, 
for example, a pump designed for 
150 Ib maximum operating pres 
sure would not be suitable for use 
as the last of a series of, say, three 
pumps, each of which develops a 
discharge pressure of 60 Ib gage 


Specific Gravity and Viscosity 


The specific gravity and the vis 
cosity of the liquid handled affect 
the horsepower requirements and 
should be definitely given in any 
pump specification. These 
tities do not, however, affect the 
head which the pump is required 
to develop, except insofar as the 
viscosity may produce a “virtual” 
friction effect. The head depends 


quan- 


only upon the total height to whic! 
the liquid is to be raised, i.e., feet 
equivalent of the total pressure to 
be produced by the pump, plus the 
in feet equivalent 


friction loss in 


This will be evident from consid 
eration of Equation 6 in which the 
mass does not appear and of Equa 
tion 9 in which the weight of the 
liquid pumped ts one of the factors 
Note that the total 

] } +} 


ferred to above also include he 


pressure Te 


suction conditions 
Handling Inflammable Liquids 


etrects of! 


\ discussion of the 
viscosity of the liquid upon 
pump performance and of the pre 
cautions to be observed in install 
ing and operating 
pumps is beyond the space limita 
article However, 


tions of this 


there is one caution which should 


] 


be observed in selecting a pump to 


handle inflammable liquids: be 
sure that the pump is suitable for 
the use contemplated and that its 
construction coniorms to the re 
juirements of the insurance com 
panies and of all other competent 


iuthorities having = jurisdiction 


over the installation. In this con 
nection, consult also the lists of 
ipproved material issued by the 


insurance authorities 


Dream Comes True 


filling the tank of her outboard 
motor from the main gasoline tank 
while under way. Two parallel 
rows of uncorrugated oil drums, 


with cone sections fore and aft for 
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The “Meanco”, fully manned and at ful 


streamlining, provided the huey 


ancy. One drum in one row was 


used for gasoline storage, and a 
} 


drum in the other row carried the 


fresh water supply 


l speed 
eee 








“J 


wn 














a 











Cooler Air and Longer Session ; 


Air Conditioning Keeps Congress on Job 


Bi ciaeistiias that the Senate 
and House chambers of the UV. S. 
Capitol are to be modernized prior 
to January 1948 with new ceilings 
and new systems of lighting, 
acoustic equipment, and air condi 
tioning, brings up the effect of im- 
proved working conditions on leg- 
islative activity in Washington 

The Capitol has been com- 
pletely air conditioned since 1938, 
and it is regarded as more than 
a coincidence that Congress has 
carried its sessions into August, 
or later months, every year since 
1938, although the traditional ad 
journment date in earlier times 
was not later than June, when the 
heat wave usually settles over 
Washington. 

Some attribute the long sessions 
of the last eight years entirely to 
international complications and 
war. Others feel they have been 
due partly to the recent legislative 
tendency to pass emergency legis- 
lation of limited tenure, which 
must be studied periodically and 
either reenacted or abandoned. 
Still others — says the Air Condi- 
tioning and Refrigerating Ma- 
chinery Association — see a much 
simpler explanation, which is that 


industrial and scientific advances 
have come to the aid of forensic 
discourse. Air conditioning has 
made the Capitol and its environs 
habitable during the summer 
months; Congress can remain on 
the job in comparative comfort, 
and consequently does. 

In the 157 years since the Ameri- 
can Congress first convened, it has 
been in session more than 300 
days in only 15 of those years, and 
among these 15 are the last six 
completed years, 1940 to 1945 in- 
clusive. One Congress, the 76th, 
taking advantage of leap year, 
managed to extend a_ session 
through 366 days. 


Palm Leaf Fans, Bowls of 
Lemonade 


Contrasted with the last six 
years are the 150 years between 
the first session in New York City, 
1789, and 1939, when the late sum- 
mer sessions became the estab- 
lished pattern. In this 150 year 
period, there were only nine years 
in which Congress was in session 
more than 300 days. 

Possibly the advent of air con- 
ditioning is not an important fac 


Congress has been in session more than 300 days in only 15 
of its 157 years, among them being the last six completed years. 
The Capitol air conditioning project was finished in 1938 
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tor, but such a staten 
persuasiveness when on: 

the record of the session 

was installed, the AC] 
lieves. Older Washing 

dents recall how the 
summer was announce 
Senate by the appeara: 

palm leaf fans, bowls oi 

in the cloakrooms, and 

nitions from Senators Al 

lison, and Hale who 

ing most of the legislat 
earlier generation that 

ators would have to att 

ently to the business 

order that Congress could ¢ 
away. Such drives for ear! 
journment had been occ: oa 
long as could be remembe: 

heat and humidity after | une 

not conducive to legislati 
eration. When the government 
was moved to Washington mim° 
1800, objections to the = 
climate were so pronounc 
suggestions were made re} 
that the capital be mo 
again. 

Various attempts wer: 
earlier days at cooling a 
lating the air in the Ser 
House chambers. Elect: 
were placed overhead, 
respondents in the press 
objected that they blew 
paper and made reporting 
Subsequently, air intak 
suction fans were estab! 
side of the Capitol building ing 
the air was introduced throug 
floor gratings in House cor 
ate. Exhaust fans drew | 
out through the ceilings 
not improve the temp 
humidity of.the outs: 
sphere and was not res 
a substitute for the palm ‘eat ' tire 
At the White House, 1d 
Taft tried to solve the pro»iem! the 
putting an electric fan nd + 
cake of ice in the warn UC 
a recourse used also at es 10% ste 
the House chamber. Mar ug 
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+ added to the stickiness of the 
bt mos} here. 

\jr conditioning was begun in 
House chamber in 1929 and 


he mad 
.pitol project was finished 


he ‘ 
ine years later. One of the early 
timates made by Dr. George 


alv the Capitol physician, was 

that operation of the new air con- 
itioning System in the Capitol 
und the three office buildings had 
reduced colds among the mem- 
hers by one-half. (From story in 
the Washington Post, June 13, 
1938 


Congresses Usually 
Got Away 


Whether or not the longer ‘ses- 
sions of Congress are attributable 
to technological -advances in in- 
door climate control, it is certain 
that air conditioning has enabled 
the national legislators to func- 
tion without the complaints which 
in earlier days attended sessions 
that extended beyond early June. 
There have been numerous crises 
in our national history — many 
probably as outstanding and press- 
ing in their day as those of the 
last seven years — but earlier Con- 
gresses usually managed to get 
away. The debates over slavery 
and the fighting of a war between 
the States kept only one Congress 
in Washington for more than 300 
days; that was during the effort 
at compromise in 1850, when Clay 
held the legislators at their desks 
until he could get his bills through. 
The 338 days of session in 1868 
the impeachment session, when 
Congress stayed on watch because 
of its controversy with President 
Andrew Johnson — was marked 
by recesses for a total of 104 days, 
thus shortening the actual work- 
ing session to 234 days. It is 
pointed out by some that being a 
congressman in the 1940's is quite 
a different matter from being a 
congressman in earlier days, and 
that measured by the time spent 
on the job in Washington, a pay 
merease for congressmen is en- 
urely in order. Recognition of the 
proved working conditions at 


the Capitol seems to have been 
included in the new congressional 
reorganization bill, which sug- 
gests 


\ugust 1 as the closing date 


fof the sessions. 


Germans Behind U.S. 


in Automatic Controls 


German use of automatic con- 
trols for measuring temperature, 
pressure, humidity, and other fac- 
tors is about 10 to 15 years behind 
current practice in the United 
States, according to four American 
experts who investigated the Ger- 
man industrial instrument indus- 
try under the auspices of the tech- 
nical industrial intelligence divi- 
sion of the office of technical serv- 
ices, U. S. Department of Com- 
merce. Development of industrial 
instruments in Germany is about 
5 to 10 years behind the American 
industry, in the investigators’ opin- 
ion. 

The wartime role of industrial 
instruments in Germany was 
small as compared with that in 
America, the investigators re- 
ported. Apparently enough low 
cost labor was available to permit 
hand operation for most industrial 
measuring purposes. Also, large 
scale use of the “batch” method 
of processing in Germany permits 
greater dependence upon hand 
controls than does the “continu- 
ous” method used in the United 
States. 

The only new material found in 
use by the German industrial in 
strument industry was polyviny] 
thermoplastic, manufactured by I. 
G. Farben under the trade name 
“Igelit.” The material was fabric- 
ated on a large Scale into vessels, 
pipes, fittings, cases, and other 
items. By using a strip of the plas- 
tic as a welding rod, the material 
could be welded with a hot air jet 
from a special torch. 


A specific gravity recorder in- 
stallation on ammonium nitrate 
solution, using the air bubble sys- 
tem, was another I. G. Farben de- 
velopment of interest to the in- 
vestigators. The range was from 
1.25 to 1.40 specific gravity, At- 
tached to some of the low range 
balance meters were relief seals 
and mercury catch pots with flex- 
ible connections, so that mercury 
which overflowed from the ring 
balance could be. quickly poured 
out in a beaker and returned to the 
ring. 
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Flow measurement, used to 
guide manual control and to ac- 
count for materials, is considered 
of great importance by the Ger- 
mans, the investigators reported 

Diaphragm types of pressure 
gages are used in greater quanti- 
ties in Germany than in the United 
States. Carbon steel, of 0.35 or 0.95 
carbon content, hardened and tem- 
pered to 350-425 Brinell, is gener- 
ally used to make the gages 

Vapor pressure thermal systems 
are not widely used by the Ger 
mans. Though liquid expansion 
thermal systems are known, they 
are used only to a limited extent 

Thermocouples and, to a lesset 
extent, resistance thermometers 
are commonly used to measure 
temperature in cases where glass 
thermometers are not used. Stand- 
ard German thermocouple ac- 
curacies are extremely low, in the 
opinion of the investigators. 

Little use is made of liquid dens- 
ity measurement. Gas density 
measurement, however, has been 
the subject of intensive develop- 
ment and is now widely used. 

Inexpensive, nonindicating, non- 
direct set controllers are employed 
for pressure control to a much 
smaller extent in Germany than 
in the United States. 

Pneumatic control appears to be 
in its infancy in Germany. An un- 
usual floating pneumatic con- 
troller for flow and flow ratio, op- 
erated from positive meters, has 
been produced by Siemens and 
Halske. A small amount of throttl- 
ing range is secured by closing the 
nozzle with a tapered needle in- 
stead of a flapper. 

The investigators’ 131 page re- 
port on the German plants and 
equipment inspected is available 
from OTS (Study of the Industrial 
Processing Instrument Industry 
in Germany; PB4600; photostat, 
$9; microfilm, $1.50.) Orders for 
reports should be addressed to the 
Office of Technical Services, De- 
partment of Commerce, Washing- 
ton 25, D. C., and should be ac- 
companied by check or money 
order, payable to the Treasurer of 
the United States. 
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How to Cut 








Air Conditioning Costs 


M. G. Kershaw, 

Du Pont Engineer, 

Tells How Planning Reduces 
Their Maintenance Charges 


A view on the 14th floor of the Nemours building 
king toward the east end of one of the fas 


rooms. Note automatic control panel boards. On: 


panel is provided for each air conditioning system 

Complete functioning of the entire control system 

may be watched by studying the performance 
ny gages on these panels 


a MAINTENANCE! \Vhat a fa 
miliar phrase! We have all read 
many articles in recent magazines 
on operating and maintenance 
costs. Horsepowers, hours of op- 
eration, cost per kwhr, lubricating 
oil and grease, painting, replace- 
ment of worn parts, wages, etc., 
are all included. 

We consider design of air con- 
ditioning systems for low main- 
tenance as a complete planned pro- 
gram. The program starts with 
preliminary discussions leading in 
to design calculations. Then we 
make detail layouts and, finally, 
set up operating procedures and 
maintenance techniques. This pro- 
gram is not the work of one per- 
son. It is the combined efforts and 
pooled knowledge of the entire 
company organization. 





The optimum results can only 
be obtained when the design, safe 
ty and fire protection, medical, 
technical, industrial engineering, 
operating, purchasing and con- 
struction groups contribute the 
best they have to offer. At this 
point we want to pay tribute to 


two outside sources of data ;—first, 


the ever-growing fund of informa- 
tion being collected and made 
available by the various engineer- 
ing societies, and, second, the 
manufacturers of air conditioning 
apparatus who are constantly 
striving to improve their present 
products and develop new ones. 
These concerns are always ready 
to offer their assistance to our 
common problems. 

When the entire production of a 
room is dependent on the continu- 


LOW MAINTENANCE expense on air conditioning jobs is not the result of 
mere guesswork. A thorough study of many design features and installa- 
tion details are the factors which ultimately provide for low costs in terms 
of horsepower, hours of operation, cost per kwhr, cleaning, painting, 
lubricating, and replacing worn parts. M. G. Kershaw, heating, ventilat- 
ing. and air conditioning engineer, E. I. du Pont de Nemours & Co., 
described, at the spring meeting of the ASRE, some of the design features 
and installation practices which his company uses to reduce such costs. 
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ous operation of the air c 


ing apparatus, the prograr 
be complete 

The basic nature of most 
chemical plants dictates 24 
per day, seven-day week ope 
in many of the 
Where air conditioning 
quired, the size of the appar 


ro tear 
au 


department 


ve 


strrct 
aLuU5 


based on the required capacity w 
der maximum load. In many cast 


the constant internal load an 


to between 75 and 85 per 
the peak. Therefore, variat 


sHinte 
hOULY 


ent ol 


tween summer and winter |oa 


are relatively small. Refriget 


is used in summer and eva} 
cooling is used during th: 
the year. 


Design for Low Mainten 
is Not Simple 


Design for low mainten 
long passed the stage w 
solution is simply to make 
al a couple of gages hea\ 
final picture is the total co: 
lars out of pocket to the « 
over a given period. It is 
in cost of producing a pout 
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pple material. It may affect a divi- 

tend being paid the company’s 
tockholders. Low first cost is not 
ways the cheapest in the overall 
ycturs 

Now, let us analyze and plan our 
yrogT im: 

The requirement of the indus- 
trial department must be fully 
tated and understood. To insure 
sniformity of quality and contin- 
sity of production requires careful 
-onsideration as to whether the air 
-onditioning capacity will be in 
ne unit or subdivided into a num- 
er of units. Also, the question of 
, spare standby unit must not be 
werlooked, 

On the first unit of a new plant 
it is not unusual for us to tie the 
entire capacity of 100,000 to 200,- 
00 cfm in one unit without in- 
stalling any spare standby unit 
When the plant is increased, then 
the main ducts are interconnected 
so that some flexibility is included. 

The real burden is placed on the 
plant operating men and unless the 
designs include features that will 
enable them to function efficiently, 
maintenance cost will necessarily 
be high and interruptions to pro 
duction will be frequent. 


Space and Access Must Be 
Provided 


Fan rooms must be laid out to 
provide ample room to work on ap- 
paratus. Space must be provided so 
that when equipment is opened up 
for repairs there is some place to 
lay the removed parts. 

You should not have waste 
space large enough to hold a dance 

no ballrooms, but the man 
should have enough space so it is 
not necessary for him to lean over 
one piece of apparatus while he is 
working on another. You do not 
want a man hanging from an over- 
head pipe by one hand and trying 
to tighten a nut with a wrench 
with the other hand. 

When there is no spare unit pro 
vided, quick access to all parts 
must be provided. Usually, when 
you must change a fan wheel in 
ahurry, you will find that the fan 
wheel and shaft are rusted to- 
gether. We, therefore, check space 
conditions to allow removal of fan 
wheel and shaft as one piece. 

A large door in the outside wall 


Heating 
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of a fan.room should be considered 
for removal of equipment. If the 
fan room is above ground level, 
then consideration of installing a 
permanent outrigger is important 

Where the plant is located ad- 
jacent to a large city, it may be far 
more economical to rent a cater 
pillar boom crane for the occas 
ional emergency. As this equip- 
ment may not be available on short 
notice, it may be a better policy to 
have the facilities available for im 
mediate use in order to guarantee 
minimum loss of production due 
to air conditioning system outage 
This item must be considered for 
each individual case. 

All equipment should be on suit 
able foundations. High pressure 
fans on flimsy supports do not con 
tribute to low maintenance 

Where fan wheels are mounted 
directly on motor shafts, the base 
under the motor should be extend 
ed down to the floor line. The can 
tilever type of base under the mo 
tor contributes to motor bearing 
maintenance. 

Fan housings equipped wit! 
doors provide for quick inspec 
tion and ready access for repairs 
or painting. 

Split housings on large fans ar« 
sometimes necessary to allow for 
removal of wheel and shaft in the 
headroom available 


Fig. 1—A side view of an air condition- 
ing unit showing the piping layout. Note 
platform for access to overhead auto- 
matic control valves. 


Draims in fan where 


casings 
moisture or acid are handled re 
duce maintenance. 

Fan shafts in conditioned air 
flows are wrapped with cambri 
tape to prevent rust getting in the 
air stream 
inlets are 
guarded so that operators may in 
spect and lubricate without any 
danger of bodily harm 

Drains should also be provided 


both 


s1des of 


Bearings and fan 


in the bottom of spaces o1 
upstream and downstrean 
air washers 

Close supervision is needed to 
see that these spaces have a good 
slope to the drains. Pools of water 
on floors inside casings do not en- 
courage careful inspection. 

Wherever walks in casings can 
be provided, use the fan room floor 
as the bottom of the casing 

Our transmission specialist is 
consulted in reference to proper 


Fig. 2—A trough on the inlet end of the 
washer catches drip from perforated 
baffle. Note separate ball float tank to 
control water. 
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Fig. 3—Pressure vestibule with outer 
door standing open to show inside door. 
bearing specification. Bearings lo- 
cated outside of casings receive 
more attention. We have sleeve, 
roll and ball bearings in operation. 
Horizontally split bearing hous- 
ings are preferred by the operat- 
ing men. 

Washers have quite a varied 
length of life. We have one that 
was installed on a ventilating sys- 
tem back in 1918 and is still oper- 
ating. The only repairs outside of 
painting were two new sets of 
spray nozzles. 

Then we have some 10,000 cfm 
air conditioning units that lost 
their tanks in six years. This was 
a freak condition caused by a 
down draft in a light court which 








pulled stack gas down into 6 units 
Units located in a building across 
the street at the same level as the 
top of stack have not shown any 
sign of attack. 

Cast iron spray water piping in 
these units lasted two years. Red 
brass spray water piping installed 
to replace the cast iron shows no 
sign of corrosion. 

Standard light gage pans have 
not worked out too well. They 
retard the men in cleaning due 
to the buckling changing loca- 
tion as the men walk around. We 
now use '4 in. welded steel plate 
tanks. The bottoms of tanks are 
sloped toward the drain pipe. 


Tanks Are Often Slimy 


The insides of tanks are usually 
slimy and men are apt to slide 
around when entering. The oper- 
ating men in one plant installed 
grating steps inside the washer 
from the access door down into the 
bottom of the tank. Be sure that 
access doors are ample size. When 
cleaning down washers, men usu- 
ally are in rubber boots, rubber 
raincoats and hats, and, at the best, 
it is a clumsy task to get through 
the doors. 

The piping between the washer 
and pump should not interfere 
with access to the side of the wash- 
er. Two screens in outside projec- 
tion of the tank allow changing 
screens frequently without shut- 
ting down the washer. Where 
large size screens are handled, an 
overhead block and fall should be 
installed to provide easy removal 


Fig. 4—Inside filter chamber showing access plat- 
form and ladder for easy removal of filter cells 
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A separate small tank 
ball float allows workin, 
valve without shutting d 
washer. 

Run-down of spray ba 
entering perforated bafi 
can be prevented from we 
floor by installing a gutt: 
below the angle at the 
tank and draining the tri 
into the washer. 

In some localities was! id 
must be treated and this p 
program is set up by or e' 
treatment specialists wh 
specifications as to mate: bet 
quantities, and frequency na 
cation. 

Algae is quite a pest it 
our plants. In an office bui 
where the dewpoint is ma 
at 54 F in the summer, a: 
the winter, there is a mux 
growth in the summer sea ea 
proximately twice as rapi 
ing the winter. | 

In one plant algae is s 
some that the washer t: 
eliminator are hosed dowr 
week. On this particular plant the 
washers were provided with a re. st 
movable section in the top: | 
eliminator section. When t 
tion is removed, more read pel 
is obtained for cleaning 
tors. This did not answer t! 
lem 100 per cent becauss 
lack of headroom above t vel 
tion, it was impossible to doa g 
job of swabbing down th« 
tors. 


Fig. 5—View showing how piping is ar 
ranged so as not to interfere with access 
doors in air casings. I 





After 17 years it is now neces- 
‘tM ory to replace one of the washers 
the Mt this plant. The present internal 

water piping and spray nozzles 
will be reused. A new tank, sides 
ates ff and top and eliminators are to be 

“the fi installed. The new eliminators will 

ugh HBbhe so arranged that each can be 

the fl individually lifted out of its slots 
and moved sideways. With this ar- 
rangement it is expected that both 
sides of each eliminator can be 
- MB thoroughly cleaned for their full 

te [Edepth. At present, the hosing is 
only effective back to the second 
‘als Mi bend. As these are five-bend elim- 
inators, the middle bends cannot 
be reached without dismantling 
the entire bank of eliminators 
which would take too much time 
as a weekly procedure. 

P in Heater coils with copper tubes 

ster Mand fins coated with 85 per cent 

ap- Mig lead and 15 per cent tin stand up 
lur. Mg well for the average atmosphere. 

Heater coils built entirely of 

le. Agaluminum have been used where 
ind ag required by acid fumes. Stainless 
steel coils have been considered 
the aE but to date none have been in- 
re. ae stalled in any of our plants. 
the Filters present a maintenance 
ec- MM problem which naturally varies de- 
ess MB pending on type. The throw-away 
na- [i type is either handled by having an 
ob- Hi outside concern do the cleaning or 
t it is included as part of the 
ec: MJ general plant maintenance. 


0 In plants where replaceable me- 
lia are used, the servicing comes 
under plant maintenance. Vacuum 
cleaning, air blowing, and other 
methods are tried to lengthen the 
life use of the media. 


Access Doors in Duct Work 


Duct work should be provided 
with many access doors for inspec- 
tion and cleaning. The periodic 
cleaning of ducts should be part 
of the regular maintenance sched- 
we. Product contamination and 
fire spread hazard are always pres- 
ent in dirty ducts. 





Instead of it being necessary for 
operators to climb all around to see 
airgages on control valves, we cen- 
tralize—on a panel—gages show- 
ing branch line pressures to all 
valves and damper motors. A com- 
plete diagrammatic sketch with a 
complete description of control 
functioning is also installed on the 
panel. An operator can stand in 
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EQUIPMENT 
Brine Pump Bearings #2 Greese 2 shots 
Amm nia Cylinder 1 oil Meintein 
Compressor and Crank- level 
case 
Air Com Mintein 
pressor Crankcase 2 O11 level 
e e Cylinder #2 oil 4 DPw 
Flexible Reservoir #5 oil MBinteis 
Coupling level 
Water Pumps Beerings #2 Greese 2 shots 
ad ad Pecking #5 Greese 2 shots 
Fens Sleeve #2 o11 Maintain 
Bearings level 
Fans Bell #2 Grease 4 shots 
Bearings 
Unit mu #5 Grease 2 shots 
Heaters Bearings 
Motors Ball * #2 Grease 2 shots 
Yotors Sleeve #2 o11 Maintein 
Bearings level 


NAME OF 
2 UEC AON ee meer 


CHANGE METHOD OF 


INTERVAL APPLICATION _ REMARKS 





S months yYeerly Gun Do not overgresse. 
Daily 6 mos. Circulsting 
Daily 6 ms. Circulating Observe oil color. 
° - Force feed Keep lubricator 
lubricator 
° Yeerly Oil hole Inspect each sbut- 
éown. 
S months § Yeerly Gun Do not overgrease. 
Twice/wk. ~ Compression 
cup 
Weekly Yearly Constant Do not fill oiler 
level oiler too full. 
S months Yearly oun Do not overgrease. 
2months Yearly ~7n 
S months Yeerly Qun be not overgresss. 
Weekly Yearly Constant Do not fill too 
level oiler full. 


Fig. 6—This is a typical lubrication chart which is prepared before start-up and is 
as a guide by the plant operating personnel. 


front of these panels and tell if the 
control is functioning properly. 
This minimizes the time an opera- 
tor must spend at each unit and 
also enables him to locate the seat 
of trouble in the shortest time. 
We believe that good automatic 
control systems should be installed 
and allowed to function automati- 
cally. If an operator is going to 
spend his time tinkering, you are 


not realizing on your control in- 
vestment, 

A factory job is not, after all 
fundamentally a showplace so our 
temperature control panels are 
kept plain and all fancy trimming 
is omitted 

Types of metal that should be 
used are specified by our metallur- 
gical section of the technical en 
gineering group. It is very impor- 


Fig. 7—A typical schedule of shut-down giving unit number and date for inspection 
well ahead of taking out of service. 


INSPECTION SCHEDULE FOR AIk CONDITIONING UNITS 


Unit Date Time 
306 Third Floor Exhaust Jan. 9, 1946 9:00 to 11:30 a.m. 
307 Third Floor Exhaust Jan. 9 9:00 to 11:50 a.m. 
Main Office Jan. 11 Arranged 
#2 Spinning Suvply Jan. 16 9:00 to 11:30 a.m. 
Srd & 4th Floor Supply Jan. 23 9:00 to 11:30 a.m. 
#3 Textile Jan. 30 9:00 to 11:50 a.m. 
#2 Textile Feb. 6 9:00 to 11:30 a.m. 
# Textile Feb. 13 9:00 to 11:50 e.m. 
306 Third Floor Exhaust Feb. ® 9:00 to 11:50 a.m. 
307 Third Floor Exhaust Feb. 20 9:00 to 11:50 a.m, 
Main Office Fed. 22 Arranged 
#1 Spinning Exhaust Fed. 27 9:00 to 11:50 a.m. 
#2 Spinning Exhaust Mer. 6 9:00 to 11:30 a.m. 
#1 Spinning Supply Mar. 13 9:00 to 11:30 a.m. 
#5 Textile Mar. 20 9:00 to 11:30 a.m. 
#2 Textile Mar. 27 9:00 to 11:50 a.m. 
#1 Textile Apr. 3 9:00 to 11:50 a.m. 
306 Third Floor Exheust Apr. 10 9:00 to 11:30 a.m. 
307 Third Floor Exheust Apr. 10 9:00 to 11:50 a.m. 
MBin Office Apr. 12 Arranged 
#2 Spinning Supply Apr. 17 9:00 to 11:50 a.m. 
Sra & 4th Floor Supply Apr. 24 9:00 to 11:30 a.m. 
#5 Textile May 1 9:00 to 11:30 a.m. 
#2 Textile May 8 9:00 to 11:50 a.m. 
#l Textile May 15 9:00 to 11:30 a.m. 
3506 Third Floor Exhaust My 22 9:00 to 11:50 a.m. 
307 Third Floor Exhaust my 22 9:00 to 11:50 a.m. 
Main Office May 24 Arranged 
#1 Spinning Exhmst May 29 9:00 to 11:50 a.m. 
#2 Spinning Exbeust June 5 9:00 to 11:50 a.m. 
#1 Spinning Supply June 12 9:00 to 11:30 a.m. 
#3 Textile June 19 9:00 to 11:30 a.m. 
#2 Textile June 26 9:00 to 11:50 a.m. 
#l Textile July 53 9:00 to 11:30 a.m. 
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tant that all surfaces be thoroughly 
cleaned down to the base material 
before the priming coat is applied. 
Any oil or rust left on the surface 
means an early repaint job. When 
a manufacturer is rushed to make 
shipment, apparently this cleaning 
operation is let slide. Every time 
this occurs we must remove paint 
and start over. 


Operating Instructions Furnished 


Operating procedures include 
instruction of the personnel in 
their duties and they attend con- 
ferences where their knowledge of 
the subject is improved by lec- 
tures, etc. 

Our lubrication specialist pre- 
pares a chart listing equipment, 
name of part, lubricant, amounts 
used, frequency, etc. This informa- 
tion is now furnished the plant be- 
fore it goes into operation. 

Shut-downs for maintenance 
work should be based on a pre-ar- 
ranged schedule which has been 
discussed with all departments. 
For efficient use of time out, a well 
planned line of attack must be con- 
sidered. 

Copies of the schedule are sent 
to all interested parties so they can 
plan production accordingly. 

Before we go into the mainten- 
ance techniques, let us look over 
three plants to get a general pic- 
ture of the extent of our problems. 

The Du Pont building has 435,- 
900 sq ft of net rentable space 
which is air conditioned. 

The Nemours building has 401,- 
300 sq ft of net rentable space 
which is air conditioned. 

Combined installed refrigera- 
tion for the two buildings totals 
2,800 tons. Maximum load to date 
is 2,300 tons total. 

A force of 14 men working over 
three shifts takes care of the en- 
tire job of operating and maintain- 
ing the air conditioning and ventil- 
ating systems in both buildings in- 
cluding the hotel which is in part 
of the Du Pont building. 

There are 56 air conditioning 
systems in the Du Pont building, 
totaling 540,000 cfm. The Ne- 
mours building has 20 systems, 
totaling 388,000 cfm. Including 
the system in the hotel, we 
handle approximately 1,000,000 
cfm of conditioned air. 

If one man were to make the 


82 





complete trip through both build- 
ings, just stopping at each unit for 
five minutes, it would take him 6 
hours to cover the circuit. 


On comfort systems we do not 
install temperature and humidity 
recorders. If these readings are re- 
quired they are taken at the de- 
sired locations. 


At present, the Martinsville 
plant has 11 air conditioning sys- 
tems with a total capacity of ap- 
proximately 680,000 cfm. The sys- 
tems vary from the conventional 
comfort job to industrial systems 
requiring large quantities of air 
with resultant high air changes. 


The cost of maintenance, includ- 
ing operating personnel per square 
foot of conditioned space for the 
nylon plant at Seaford, Del., is ap- 
proximately the same as for the 
office buildings. The owning and 
operating cost is naturally higher 
because of the higher heat load per 
square foot, which requires larger 
units. These figures are not given 
as they would vary from any other 
manufacturer’s expenses due to 
difference in labor costs, local con- 
ditions and rate of depreciation, 
etc., and, therefore, would be of 
little value in this paper. 


Plants where acid conditions are 
present have quite a variable cost 
depending on whether the metal is 
allowed to corrode and be replaced 
at intervals or whether special 
acid-resistant materials are in- 
stalled. As the costs between two 
similar plants are apt to vary, we 
have not included rayon or cello- 
phane plants. 


Overhaul Schedule 


Now let us review maintenance 
techniques. At one year frequency, 
each air conditioning unit is given 
a type “B” overhaul. This consists 
of inspection and minor repairs 
such as: 


Minor Construction—Mop floors with 
asphalt 


Fan chamber 
Spray chamber 
Intake chamber 
Spray tank 


Paint Dept.—Paint 


Fan and chamber 
Spray chamber 
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This type “B” overhau! take. 
approximately 2% days itage 
time and costs, including m ter}, 
and labor, about $500. 


At five year frequency, e: -h 3; 
conditioning unit is given type 
“A” overhaul. This consists of jp. 
spection and the following yer. 
haul: 


Electrical Dept. 


Exhaust fan motors 
Supply fan motors 
Spray pump motors 
Electric controls 


Pipe Dept. 
Valves, heat exchangers and traps 


Minor Construction 


Relay floor in— 
Fan chambers 
Spray chambers 
Intake chambers 
Spray tanks 


Paint Dept. 


Scrap and paint— 
Fan chambers 
Spray chambers 


Millwright Dept. 
Exhaust fan bearings and couplings 
Supply fan bearings, drive and 
plings 
Spray pumps 
Removing and replacing eliminat 
plates 


Air Conditioning Dept. 
Cleaning eliminator plates, duct ar 
spray nozzles. 


Instrument Dept. 
Instruments and dampers 


This type “A” overhau 
five days outage time and the | 
of material and labor is approx! 
mately $1,250. 


In summarizing, maintenance! 
a definite reflection of the amoun' 
of thought included in the origina! 
design. Systems must be turnec 
over to the operating men in first- 
class mechanical condition. The: 
will then take pride in continuing 
to keep it functioning at maximur 
efficiency. 


When you are selling quality 
products, every piece of equipmen' 
must contribute to this goa! 

In the words of one of our works 
engineers, “if a system is turne 
over to us in proper condition, '' 
should last forever if my force does 
the correct type of maintenanc 


job and the only reason for re 
ob- 


moving the system should ! 
solescence.” 
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pRACTICAL POINTER 


Explosionproof Heaters 


RONALD lL. 


IVES DESCRIBES GAS HOUSE 


EQUIPMENT AT METEOROLOGICAL STATION 


F \ILURE of hydrogen tanks from 
extreme cold is a _ very infre- 
quent occurrence, but failure of 
regulators, hoses, and 
particularly those made of syn- 
theti rubber is a frequent and an- 
noying occurrence during subzero 


balloons, 


weather. 

Recurrent minor injuries to per- 
sonnel at a western meteorological 
station, from the failure, or han- 
dling, of very cold balloon-inflation 
equipment, led to experiments with 
heaters for the hydrogen house that 
would keep the temperature within 
a comfortable range and still not 
constitute a fire or explosion haz- 
ard should a tank of hydrogen leak. 

Although a forced circulation hot 
water heating system would prob- 
ably be the ideal solution to the 
problem, labor requirements and 
initial cost made alternative con- 
struction necessary. Tests showed 
that an electric heating system, 
with forced air circulation, could 
be equipped with Davy screens in 
the air ducts, so as to be entirely 
safe for this purpose. 

Construction features of the heat- 
er are shown in Fig. 1. The housing 
was made of 1/16 in. sheet steel, 


Fig. 1—Mechanical design of gas 
house heater. Electrical connections 
not shown. Note placement of screens 
in intake and outlet ducts, and eleva- 
tion of heaters above the insulation 


a -~ Q 








— Ss a+, 
\~— «> ry 

\ de 
o— ——e THES? AY —s 





bent and spot welded. The interior 
of the case was insulated with ™% 
in. sheeting, bolted in place. Strip 
heaters were supported above the 
sheeting with bushings, to permit 
even radiation and air circulation. 
Air ducts were of 2 in. thin wall 
electrical tubing, which, because of 
its smooth interior, is about as 
effective as 3 in. 
centrifugal blower was an over- 
volted automobile heater 
A more rugged blower, having a 
14 hp motor, would be more suit- 
able. Supports were made of *4 in. 
iron pipe. The conduits protecting 
the wiring from weather, and the 
air ducts, also acted as supporting 
members. A general view of this 
heater, after a year’s service, is 
shown in Fig. 2. 

Electrical control of the heaters 
and blower is obtained through a 
thermostat mounted in the cold 
air intake duct (bottom of tee, Fig. 
1 and Fig. 2). This is a commer- 
cial single pole, double throw bi- 
metallic thermostat. Coupling the 
thermostat to the heaters and pow- 
er line is a relatively new control 
mechanism, so arranged that no 
heater power passes through the 
thermostat contacts, and no cur- 
rent flows in the initial control 
circuit except at the instant of 
change.* This principle, as here ap- 
plied, is shown diagrammatically in 
Fig. 3. Tracing of this circuit, de- 
scribed in detail elsewhere,* shows 
that when the thermostat makes 
contact for the first time on either 
side, the latching relay changes 
position, but that additional clos- 
ures of the same contacts produce 
no further effect. This arrange- 
ment makes for long contact life 
and minimized radio interference. 

As the centrifugal blower need 
only operate when the heater is on, 


stovepipe. The 


blower. 


*Ives, R. L, An Improved Thermal 
Control Circuit, Rev. Sci. Insts. 16, No. 
160, 1945, 294-296 
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Fig. 2 —General view of heater, show- 
ing use of large thin wall conduit as 
air ducts. Large black box contains 
strip heaters. Blower is at top of 
heater box. Smaller box on wall at 


right contains control mechanisms 
the stepdown transformer supply- 
ing it is shunted across the heaters. 
Use of a continuously operated fan 
thermal 
stratification within the gas house 
was not objectionable, intermittent 


was considered, but as 


operation was deemed adequate. 
Capacity and Performance 


Because of a large radio instal- 
lation in the vicinity of the gas 
house, spark absorbers, consisting 
of a 2-MF paper condenser and a 
100-ohm shunted 
across all contacts. This arrange- 
ment, plus enclosure of all power 
wiring in steel conduit, plus careful 
grounding of the secondary cir- 
cuit, eliminated all radio interfer- 
ence. 

Tests of this heater during the 


resistor, were 


HEATERS OF this general type 
seem ideal for use in locations 
where the atmosphere may be ex- 
plosive, and where hot water heat- 
ers cannot be used, says the 
author. This article has been taken 
from the Bulletin of the American 
Meteorological Society (with the 
approval of the society and the 
author). It was published in that 
bulletin by permission of the 
Chief, Chemical Warfare Service. 


83 














' 
' 
' 
i 
' 





Se 





coldest weather of a mountain win- 
ter showed that it could keep the 
temperature inside the gas house 
more than 100 F above that out- 
side with about 50 per cent opera- 
tion. This allows an adequate mar- 
gin of safety for any conditions 
likely to be encountered anywhere. 
Interior volume of the gas house 
was about 800 cu ft, and the build- 
ing was lined with plaster board. 
When an explosive mixture of 
hydrogen and air was _ passed 
through the heater, it could be 
intentionally ignited at any point, 
but the ignition would not spread 
past a Davy screen. It was not 
found possible to ignite the gas 
within the heater by means of the 
electrical connections until an arc 
was deliberately produced. This 
would not normally occur in use, 
and could last only a short time, 
as the fuses would blow. 
Maintenance consists of removal 
of sand from the air ducts monthly, 
and cleaning of the relay contacts 
occasionally. Life of the heaters 
and motor is about one year of con- 
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Fig. "—Wiring diagram of control 


tinuous service, or more than two 
years of intermittent service. 


Conclusions 


Heaters of this general type seem 
ideal for use in locations where the 
atmosphere may be explosive, and 
where hot water heaters cannot be 


used. Installation of such heater, 
in gas storage houses at meteoro- 
logical installations subject to 
vere cold would very greatly facili- 
tate pilot balloon observations, and 
would reduce or eliminate injuries 
to personnel from handling and 
failure of cold equipment. 


Federal Code on Mine Safety 
Covers Operating Conditions 


A COAL MINE safety code, drawn 
up under the terms of the contract 
between the United Mine Workers 
of America and the U. S. govern- 
ment and officially known as the 
Federal Mine Safety Code for Bitu- 
minous and Lignite Mines of the 
United States, covers “practically 
every phase of operating conditions 
and practices in coal mines,” ac- 
cording to the Department of the 
Interior. The code was formulated 
by Dr. R. R. Sayers, director of the 
Bureau of Mines, with the assist- 
ance of representatives of mine op- 
erators, the union, and the Coal 
Mines Administration. 

Among the more important pro- 
visions of the code are the follow- 
ing on ventilation and gases. 

The code does not classify all 
mines as “potentially gassy,” but 
distinguishes between those where 
gas has been found by accurate de- 
tection methods in the past, and 
those where none has been found. 
All coal mines, regardless of 
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whether gas has or has not been 
found, must be examined for explo- 
sive gas (methane) and other haz- 
ards at least once a day within four 
hours before the workers enter the 
mine. In mines where methane has 
been detected previously, examina- 
tions by “fire bosses” or other ac- 
credited officials must be made be- 
fore each shift starts to work in 
case there is more than one shift 
of workers. In addition, all mines 
must have a thorough examination 
once a week for gas, hazardous roof, 
and other dangers which might not 
be found during the preshift ex- 
aminations. 

In requiring a sufficient volume 
of air.at all working places under- 
ground to dilute and carry away 
gases and provide fresh air for 
miners, the code also prescribes 
regulations for the construction and 
maintenance of ventilating devices 
such as stoppings, doors, line brat- 
tices, overcasts, and undercasts. 
Safeguards for the main ventilating 
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fans are stipulated, and _ under- 
ground booster fans cannot be in- 
stalled in the future except after a 
special investigation and approval 
Underground blower fans can be 
operated under certain conditions 
The air underground must contain 
at least 19.5 per cent oxygen, and 
the code prescribes the limits of 
methane which air returning from 
a split may contain before the ven- 
tilation is improved or the men 
withdrawn from the mine. 


125,000 ENGINEERS GET 
EARNINGS QUESTIONNAIRE 


The earnings and economic status 
of professional engineers before, 
during, and after the war is the 
subject of a survey being made 
operatively by six professional s 
cieties and the U. S. Department of 
Labor. The survey will supply it 
formation for the years 1939. 1948, 
and 1946, the data being co lected 
by means of mail questionna res. 
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Letter from South Africa Cites Need 


T. Epitor—Study of published 
matter in HPAC and the ASHVE 
lournal section over a number 
»¢ years has led me to the con- 
iysion that the important subject 

industrial ventilation has re- 
ceived far less than the attention 
t deserves. We have had numer- 
ws articles on air conditioning for 
actories, and many others on such 
-pecialized applications as exhaust 
rom plating tanks, grinding and 
bufing wheels, etc., etc., and on 
ocal cooling, but it seems to me 
that the subject on which we have 
ad least comment ts that of the 
nd maintenance of reasonably com- 
li- fortable conditions in ordinary 
factories where heat loads are not 
ls BM excessive and special fume and 
id HM just problems do not arise. 

It seems to me that ordinary in- 
lustrial ventilation is one of the 
most important branches of our 
rt. When all is said and done, not 
many factories are air conditioned 
nd it is probable that compara- 
tively few of them ever will be. 
\lost factories will continue to be 
entilated by natural means or to 
eserved with mechanical ventila- 
tion and I feel that engineers in 
this field who have to provide 
recommendations for the accom- 
plishment of comfortable factory 
onditions have not been very well 
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3 for Industrial Ventilation Data 


served in the matter of basic data. 

In most ordinary cases there is 
no great difficulty in establishing 
the air quantities necessary to pro- 
vide in the factory air at a given 
maximum temperature rise above 
outside shade temperature and 
there are adequate data for the pro- 
vision of any desired degree of air 
movement. However, even these 
factors are far from providing an 
adequate answer to the problem 
and radiant heat exchange must be 
taken into account. 


Unlined Corrugated Roofs 


Writing this from South Africa 
[am not aware of the extent to 
which unlined roofs of corrugated 
roofing material are employed in 
the United States but one hopes 
that their use is uncommon. Unfor- 
tunately it is very common indeed 
in this country and I have long felt 
the need of basic data adequate to 
enable me to present to clients a 
clear picture of the relative com 
fort possible in the cases of factor 
ies with lined roofs and unlined 
roots. By lined roofs I refer, of 
course, to a lining of building 
board on purlins below the roofing 
material, and providing a mean ait 
gap of about 2 in. 

In considering a problem of this 


“Ordinary industrial ventilation is one ofthe most important branches of our art.” 
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“OPEN FOR 





DISCUSSION” 


type it is necessary first to det 


mine the temperature of the unde 

side surface of the rooting mate 
rial. From the conclusion arrived 
at the heat emanating from the 
underside of the roof must be split 
up into convected heat and radi 
ated heat. The former can in most 
cases be taken care of by extract 


at roof apices 
Radiant Heat from Roof 


The radiated heat will, of course, 
fall upon walls and floor but it is 
surmised that very little of this 
heat is ultimately convected to the 
room for the reason that during 
the short duration of its incidence 
it is not sufficient to overcome the 
storage effect of wall and floor 
structures and it is doubtful that, 
in normal cases, this radiation 
would be sufficient to raise walls 
and floor to daytime room tem 
peratures. 

However, the important aspect 
of this heat radiating from the 
roof is the direct radiant heating 
effect upon persons. This heating 
effect (underside roof temperatur: 
being known) may be arrived at 
from calculations of mean radiant 
temperatures, but when we have 
arrived at the MRT we are the 
faced with the problem of adjust 
ing the effective temperature a 
cordingly and published data 
offers us no very accurate means of 


ck ing SO. 
Operative Temperature 


The formula for “operative tem 
perature” given on page 551 of the 
1946 Heating, Ventilating, Ai 
Conditioning Guide looks like a 
useful approach to the matter, but 
it is obviously evolved primarily 
for winter heating and for use in 
conditions fairly close to winter 
optimum, It is obviously imperfect 
and breaks down at high effective 
temperatures. It is indicated that 
at high effective temperatures, 
when the metabolic heat loss by 
evaporation is very much higher 
than that by radiation, the effect oi 
MRT on comfort is less pro- 





























nounced. Nevertheless, the fact re- 
mains that a person ina high MRT 
may be subject to a considerable 
radiant heat gain and if this is 
to be offset by higher evaporation 
it can only be accompanied by 
greater fatigue and discomfort. 
One imagines that the fatigue will 
be more noticeable in the cases of 
persons sedentarily employed or 
at light work and it seems abso- 
lutely necessary that we should 
discard the habit of clinging to ef- 
fective temperature as the only 
comfort index, and should take 
MRT very seriously into account 
in summer ventilating problems. 

Lest it should be felt that I exag- 
gerate this factor I may state that 
I know of many factories in this 
country (where summer outside 
air dry bulb temperatures are nor- 
mally between 80 and 90 F) pro- 
vided with unlined roofs with 
underside temperatures which 
would be considered sufficient to 
maintain comfortable operative 
temperatures under New York 
winter conditions. 

Papers printed recently in the 
. ASHVE Journal Section on the 
subject of physiological response 
to high effective temperatures 
have made no reference to MRT’S 
under which the tests were con- 
ducted and it seems to me that the 
conclusions reached are of doubt- 
ful value for that reason. 

We are given in the Guide a 
rough indication that effective 
temperature should be increased 
dy 0.5 F for every 1 deg rise in 
MRT, but this is obviously a very 
rough method and confirmation 
that it applies in the higher effec- 
tive temperature ranges is needed. 


We Need Answers to These 


I consider that if we are to ar- 
rive at justifiable conclusions in in- 
dustrial ventilating work we must 
have answers to the following 
questions: 

1) What are the normal reflect- 
ances and emissivities of corru- 
gated galvanized iron and corru- 
gated asbestos roofing materials? 

2) To what extent should nor- 
mal forced convection coefficients 
be modified in cases of: 

a wind at velocity parallel to 
corrugations? 

b wind at velocity at right 
angles to corrugations? 
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3) What are the mean radiant 
temperatures in relationship to 
dry bulb temperatures in the cases 
of published effective temperature 
scales? 

4) What formula must be used 
for an operative temperature scale 
embracing the factors of dry bulb, 
wet bulb, air velocity, and MRT? 

5) Can a suitable scale be pre- 
pared relating to readings on a 
standard instrument responsive to 
all four factors? 

6) What are mean surface tem- 
peratures for body and clothing 
under varying conditions of opera- 
tive temperature ? 

7) In the case of a very large fac- 
tory, where the roof and floor may 
be considered virtually as two 
parallel surfaces of infinite size 
(i. e., the influence of wall area on 
MRT is negligible) is it correct to 
assume that the radiant heat on 
persons is independent of roof 
height ? . 

8) Tables indicate a maximum 
solar heat on horizontal roofs of 
about 280 Btu per sq ft. Is it cor- 
rect to assume that on the outside, 
heat is lost from the roof by con- 
vection only or is a portion of the 
incident heat re-radiated, in addi- 
tion to that which is reflected? If 
a proportion is re-radiated sky- 
ward, what is a basis for comput- 
ing it? 

Asa final reflection on published 
data, my own impression after car- 
rying out a considerable amount 
of industrial ventilating work is 
that not sufficient “comfort” credit 
is given to the factor of air move- 
ment in the medium effective tem- 
perature ranges and it seems to me 
that at medium high temperatures 
moderate air movements are capa- 
ble of compensating for high tem- 
peratures to a greater extent than 
is indicated in published tables. 

Summarizing, I feel that the 
question of industrial comfort con- 
ditions generally, with particular 
reference to radiant heat exchange, 
still cries out for considerable re- 
search and that field engineers are 
badly in need of curves and reason- 
ably concise formulas. 

I do hope that such research is 
contemplated and that, in the 
meantime, some of your contribu- 
tors will help to “ventilate” what 
seems to me to be an extremely im- 
portant subject.—R. J. S. Caldwell, 
Thermaire, Ltd. 


JOB EVALUATION STAND 


FOR OFFICE WORK 
Tue Eprror—Recently Ra! 
tin McGrath gave me a co; 
July HPAC containing hi 
on job evaluation. This i 
the most interesting thi: 
has come to my attenti 
these lines. I have no dire 
est in the type of factory j: 
ation on which Mr. )} 
writes but I am interested 
lar work in the office. 


Do Same for Office 


It seems to me that som: 
the same sort could be « 
offices. Certain types of off 
are so accurately measura! 
it should be possible t 
lish rather sharp boundari 
various grades of worker 
ance mentioned by Mr. M 
Some of the subjects he 
such as 
would not apply to office w 


there are undoubtedly other : 


fumes, for instance 


of worker annoyance that woul/ 


make their appearance i: 
work. 


Someone would do a very ¢ 
service to office managers if they 
would conduct a series of car 


Qruliy 


controlled experiments that would 
determine the effect of these vari 
ous worker annoyances in the 


fice singly and in combinatio 


n The 
A, 2a 


high degree of measurability o! 
typing output makes that seem the 


logical standard to use. 


Pardon Intrusion 


Please pardon this intrusio: 


a letter from someone outside ) 


ua 


field. However, it seems to me tha 
perhaps the suggestion might bear 
fruit—Lovurs A. LEsLie, executit 
secretary to the president, Greg 


Publishing Co. 











WHEN ENGINEERS gather 'o 
hear a paper or talk, there 
comes a time when the meeting 
is thrown “open for discussion. 

We follow this custom in these 
columns, which provide an op 
portunity to comment on & 
ticles published; discuss other 
topics of interest to heating. pi> 
ing, and air conditioning eng" 
neers and contractors; ask ques 
tions; make suggestions. ote | 
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ariation of Conditions During the Year 
Affects Job Evaluation 


ue Eprror — Air conditioning 
gineers everywhere will, of course, 
pe vitally interested in the mate- 
ial presented in Ralph Martin Mc- 
srath's article on job evaluation 
n the July HPAC. The concept 
being able to make a direct, 
easurable, predetermined saving 
n payroll by the providing of a 
more or less degree of comfort 
vith air conditioning in the work- 
ng space, would doubtless be a 
oon to the industry, and a delight 
o its engineers who seek an eco- 
omic justification for the cost of 
uch projects. 

There is one point in the discus- 
ion, however, which might re- 
quire some clarification by the au- 
hor. In most non-air conditioned 
paces the conditions are neither 
‘had” all the time, nor “good” all 
he time, many such spaces becom- 
ng intolerably hot on the worst 
ummer days, but being ideally 
omfortable in winter. 

In his listing of the “degrees of 
jisagreeableness” for atmospheric 
onditions, Mr. McGrath has not 
nentioned this factor of variation 
n conditions with calendar time, 
ut the job evaluation staff of my 
wn company has apparently 
ound this to be one of several 
‘stumbling blocks” in trying to 
valuate accurately the effect of 

worker’s environment on his 
pverall job worth. In other words, 
fa worker in a certain building is 
riven a premium rate due to intol- 
trably hot conditions in summer, 
will this premium be withdrawn 

‘hen more comfortable winter ar- 
ives? If not, will workers, in a 
earby building not so uncomfort- 
ble as the previous example in 
tummer, but entirely comparable 

winter, be satisfied to receive 
ess pay for a job comparable in 
very respect for more than half 
he working year? 


A Deficiency in Research Data 


It seems to me that the author 
as also pointed up a serious de- 
iclency in the research data which 
las been accumulated by the 
ASHVE. There is no doubt a 
heed for accurately evaluating the 
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purely psychological “degree of 
disagreeableness” factor, due to air 
conditions in working spaces, and 
the effect this factor should have 
on the worker’s pay envelope. 
Similarly, there would seem to be 
an even more pressing need for ac- 
curate data showing the effect of 
these air conditions on the produc- 
tion efficiency of the workers. Sev- 
eral technical magazines, and jour- 
nals of engineering societies, have 
reported data in this field, many 
show improvements in worker ef- 





ficiency higher than 50 per cent 
(i. e., 50 per cent more production 
per man hour). These reports are 
far from consistent, however, and 
there are no doubt many applica- 
tions where no improved worker 


efficiency will result from im- 
proved air conditions. 

A research program by the 
ASHVE which would clearly 


prove the conditions under which 
improved worker efficiency would 
result from air conditioning, 
would likewise be reflected in the 
worker's pay envelope, and would 
be of inestimable value to engi- 
neers, and management in this 
field—H. A. Mosuer, engineering 
unit supervisor, Eastman Kodak Co. 


Floor Construction for 
Radiant Heating 


io Epitor—The article on Im- 
proved Floor Construction for Ra- 
diant Heating, by John E. Peter- 
son, in the July HPAC sounds ex- 
actly as one would expect when 
written by an advocate of warm air 
heating. 

Frankly, the article in question 
is unfair to radiant heat in many 
ways. I can show Mr. Peterson 97 
deg room temperatures in build- 
ings of “solar construction” that 
are forced air heated. That par- 
ticular difficulty is a weakness of 
solar construction. 


Also the fact, “that snow was 
found to be melted for a distance 
of 2 ft from several structures,” is 
not uncommon with structures 
heated by other methods. 

Another statement which I 
question is that “most slab areas 
are partially excavated or scraped 
and the slab lies on a clay base 
of unkown moisture content.” In 
this area, (Memphis), at least, 
floor levels with concrete slab con- 
struction are up two steps from 
grade level, or about 12 in. (one 
step to porch or stoop and one 
step to floor level). The only ex- 
cavating is for the footings and 
foundation walls ; the grade in the 
center of the building is not dis- 
turbed. Excavated dirt from 
foundation walls is generally 
thrown inside, and covered with 
6 to & in. of river gravel prior to 


pouring of the concrete slab ; con- 
sequently—short of building on 
top of a hidden spring 
conditions are dry. 


under-slab 


Next, I question the need of 
waterproofing the slab if built as 
mentioned above. With 6 to & in 
of gravel on top of grade and the 
slab above that, how can you make 
water come up to floor level or 
even the underside of the slab? | 
can’t ever recall having seen water 
come through a concrete sidewalk 
[t is my belief that the wet condi- 
tion of concrete slab floors often 
found in non-radiant heated struc 
tures is due only to surface con 
densation of inside airborne mois 
ture on the cold slab. With heated 
floor slabs, as in radiant heated 
structures, that moisture problem 
is eliminated. 


I have designed so many radiant 
type heating systems that I have 
lost count of them. They comprise 
residences, stores, garages, factory 
buildings, warehouses, offices, etc 
Some of these have heating sea- 
sons behind them, some are in the 
process of installation. The diffi- 
culties experienced have been 
minor, due generally to the con- 
tractor’s or workman’s inexperi- 
ence with radiant heating. How- 
ever, that is a story too long for 
this letter. 


I believe radiant heating has 
many advantages, and that time 
and first-hand experience will 
prove its value—Ep. E. Scorr. 















“Impractical Tests” 
Handicap Welding 


Ai Epitor-—Are welding has 
been of decisive importance to 
America. Arc welding did more 
than most other manufacturing 
processes in the producing of the 
tools of war during World War II. 
Arc welding has produced a record 
for reliability in billions of welds, 
made over many years, that is un- 
matched by any other manufactur- 
ing process—yet arc welding is 
being attacked in a way which is 
tremendously handicapping its ap- 
plication, and promises still more 
to interfere with its future use. 

This attack is aimc ! not at the 
process, as such. It is obvious such 
tactics would fail. The attack con- 
sists in throwing suspicion on the 
process by writing into specifica- 
tions expensive and impractical 
tests which have little to do with 
the excellence of the weld. Most of 
them have to do with infinitest- 
mal variations of no possible im- 
portance, but of great cost. The 
attack has already eliminated the 
economic use in many proper ap- 
plications. If continued, it will 
soon eliminate many others. 

We see, for instance, the ruling 
that welds must be x-rayed, which 
increases the cost by several times 
—yet the commercially welded 
joint is always of greater strength 
than the parent metal and is tre- 
mendously stronger than any riv- 
eted joint, where x-raying never 
has been suggested. 

We see riveted joints which are 
made tight by caulking. This pro- 
cess is accepted without question. 
The resulting undercut is enor- 
mous—yet a welding undercut 
that is infinitesimal is frequently 
made the reason for rejection of 
welds. 

We see welds chipped out, re- 
welded, and welded vessels re- 
jected because of trifling defects 
such as infinitesimal porosity 
either on the surface or beneath 
vet parent metal in the same struc- 
ture with defects much greater, 
and whose weakening effect would 
be tremendously more serious, is 
accepted without question. 

We see welding electrode speci- 
fications being written which enor- 
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mously increase the cost of pro- 
duction with no increase in either 
the reliability nor in the excellence 
of electrodes. Rivets have no such 
test to handicap them. 

While welding electrode is 
tested in every conceivable and 
nonsensical way, no one suggests 
any test on a rivet—yet the riveted 
joint is always the weakest spot in 
any structure. This is never true of 
a full sized welded joint. 

Much time and expense is used 
in testing electrode deposit to 
make sure it has great ductility and 
the weld is rejected if the ductility 
is low—yet riveted joints have no 
elongation and are accepted with- 
out question. 

The contour of the deposit of a 
weld is a matter of very close in- 
spection—yet no one examines the 
the contour of any rivet or the hole 
it only partially fills. 

All insured vessels must have 
their welds x-rayed and any weld 
is rejected if any infinitesimal de- 
fect is found—yet no one x-rays a 
riveted joint nor rejects it because 
of the voids between the rivets and 
the rivet holes which are known 
to be always present. 

Because of the higher elastic 
limit of the weld metal, there is no 
load that can be put on a welded 
structure in which the weld is of 
equal or greater section than the 
parent metal which can affect the 
weld in any possible way until 
great distortion of the rest of the 
structure has taken place. Such 
distortion would make that struc- 
ture valueless for its intended pur- 
pose, yet all this testing and 
rejecting listed above is made 
mandatory in many welded struc- 
tures, never in riveted structures. 

Further instances of the same 
kind can be cited by the scores 
The examples shown are sufficient 
for the author’s purpose. 

Welding over the years has done 
a more reliable job than the rivets 
it has replaced. That record is con- 
clusive. The engineering profes- 
sion, which reliés so completely on 
welding in sO many cases, must 
recognize and resist this studied 
attempt to eliminate the arc weld- 
ing process. The attack has al- 
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ready eliminated the econ ; 
of welding in many stri tyre 
The success of such an at 
this tremendously 
able method is neither » P 
vertising for the engineeri: » p-, 


fession nor good ethics fo: thoy 
involved in the attack. It 
we dealt with reality. —J. |. [yy 


COLN, president, The Linc: 

tric Co. 

HEAT PUMP HAS 

PROCESS USES 

Tue Eprror—Referring to page 
of the May HPAC, it is stat 

the cost of a million Btu's 

rect electric heating was 29 
example mentioned in a pay 
en at the Midwest Power | 
ence. This would mean an 
rate of approximately | 
kwhr. Is this correct, or 
decimal place slip? — Jos 
CHAMBLISS. 

RepLty—We'll admit that the | 
rate looks strange, but in the paper 
on which this item was based, the 
authors said that electric energ 
from a hydroelectric developmen 
may be available at one mil! per 
kwhr and that examples ca: 
found where energy is offer: 
sale at such a price, particular! 

a secondary basis. We probal 
should have mentioned in our ite: 
that such a rate is far fron 
mon ; thanks for calling it 
tion.—Eb. 


THREE-SHIFT SCHEDULE 

FOR ENGINEERS 

THe Epiror—Referring to the thr 
shift schedule for engineers | 

lished in the September HPA‘ 

would say that it is a good worku 
schedule. 

The engineers—including 
chief—are at times on di! 
shifts, which gives all men 
portunity to become famil: 
the equipment under 4 
loads and operating condit 

The chief engineer is on duty 
times, which keeps him 
with operating practice 
conditions. The chief on cert 
days is on duty with an operat 
engineer, which is a hel; 
checking, adjusting, and maki 
repairs to the plant equip: 

The schedule as outlined see 
fair from every standpoint 
W. H. WItson, member of ! 
board of consulting and contr: )utl! : 
editors. 
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What Amount of Heat 
for Two Dry Kilns? 


Hw. a reader of HPAC, asked 
the following question, which was 
published in the September HPAC: 
“A plant making veneer crates 
and hampers for the fruit and 
vegetable trade has two dry kilns 
each 7 x 22 x 120 ft. Eight thou- 
sand wet crates are put through 
these per day. Each crate carries 
about 8 Ib of water. Banks of 
steam coils at one end with power- 
ful exhaust fans at the other fur- 
nish the present drying medium. 
No one knows the capacity of the 
fans, but they are extremely 
powerful. 

“With the exception of the wire 
stitching department, this plant is 
shut down on Saturday. Because 
{ this, they have to dry material 
during the week for this day’s run. 
This adds to the cost and gives 
poorer work. These cannot lay wet 
because of mildew. 

“This firm is interested in getting 
some auxiliary heat to enable them 
to operate the kilns on Saturday. 
ltis my feeling that a direct fired 
oil heater would be the most eco 
nomical. As they normally fire the 
boilers with mill waste, of which 
they do not have enough and have 
toadd oil, I feel that they would be 
better off to use oil heat all of the 


time the direct application 
would be more economical than 
burning it under the boilers, with 
the characteristic saw mill losses 


In between, 


Heating 


“I have been trying to locate 
manufacturers of units suitable for 
this job and perhaps you can help 
me locate some. One that | con 
tacted claims that this load would 
take 6,400,000 Btu per hr. Another 
company states it would require 
280,000 Btu per hr with electrical! 
unit heaters. With this difference, 
it is very apparent that someone 
is “all wet.” 

“Can the necessary data as to 
the amount of heat required be 
supplied? It will certainly be ap 
preciated.” 

The following is in answer to 


H. W. 


THIs Is in reply to “H. W.,” who 
wishes to know the heat input toa 
kiln for drying 8 wood crates 
each said to have 8 lb of water 

No information is given as to 
whether all of the 8 lb of water 
is to be removed, but one assumes 
that 8 lb is the difference be 
tween the weight of the crate as 
it enters the drying tunnel and its 
weight in its commercially accept 
able condition as it emerges. 

The drying is accomplished in 
an air-swept tunnel 120 ft long 
and the air is said to be heated by 
steam coils at one end and with 
drawn by fans at the other end 
The cross section of the kiln is 
154 sq ft, but no data are given 
as to the capacity of the exhaust 


fans and nothing is said about 
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whether there is but one fan per 
kiln or whether there are several 

There is no information dis 
closed as to the steam pressure or 
as to the temperature of the enter 
ing and departing air. The heat 
input required to evaporate 8 
8000 or 64,000 Ib of water in 24 hr 
will be influenced profoundly by 
the air volume and air temperature 

The efficiency of the tunnel! will 
be influenced profoundly by the 
intimacy of contact between the 
air and the wood crates. It is en 
tirely possible, given adequate air 
volume and temperature, that the 
drying is accomplished within a 
length much less than the stated 
120 ft. It is entirely possible that 
unless these matters of tempera 
ture and volume and intimacy of 
contact are controlled definitely, 
the wood may be dried so rapidly 
and to such an extent that cracks 
and damage occur. 

The water evaporated from the 
wood must be discharged into the 
open air, and to carry it away in 
the form of steam (which may be 
invisible vapor) requires that the 
air inlets and outlets shall be con 
trolled, with some attention give 
to the moisture content of the en 
tering alr. 

To evaporate 1 lb of water from 
liquid to vapor at 100 F tempera 
ture, which is probably about all 
that normally is attained with the 
steam coil heating, approximate], 
1036 Btu will be required 

If the 154 sq 
airway around the wood in the 


ft cross section 
tunnel is 75 per cent occupied by 
the wood and if air velocity of 
1000 fpm is maintained through 
the remaining area of about 38 s« 
ft, then about 38,000 cfm of ait 
must be heated from, say. 70 deg 
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to the necessary temperature to 
carry away the moisture. 8000 
cratesat8Ibofwater each = 64,000 
lb of water per 24 hr day, at 1036 
Btu per Ib, or (64,000 -- 24) 
1036 == 2,761,976 Btu per hr. 

Suppose we assume that 38,000 
cfm of air, or 2,280,000 cfh of air, 
is to be passed over the wood. The 
heat required to warm 1 cu ft of air 
Ideg is 0,018 Btu. Then [2.761,976 
-+ (2,280,000 = 0.018)] = about 
67.3 deg, the temperature differ- 
ence that must be maintained be- 
tween that of the air entering the 
coils and that of the air leaving 
the coils. If the air enters the kiln 
at 70 deg and leaves it at 70 deg, 
it must be warmed to about 137 
deg. 

If an oil burning warm air fur- 
nace is to be used for one of the 
kilns it must have a rating reason- 
ably in excess of 2,761,976 Btu 
per hr and there should be room 
in the casing to permit passage of 
around 40,000 cfm of air.—S. L. 


USE TANK OR TANKLESS 
TYPE OF WATER HEATER? 


R. A., a reader of HPAC, asked 
the following question about water 
heaters in the July issue : 

“T have been told that in hard 
water areas there is more likelihood 
of encountering trouble with a tank- 
less type of water heater than there 
is with a tank type. It doesn’t seem 
to me that there should be any par- 
ticular difference between the two 
types on account of water hardness, 
but I’d be interested in learning of 
any experience on this point or hav- 
ing comments from other readers 
giving their ideas.” 

Several answers to R. A. were pub- 
lished in August. Following are some 
more comments, which have been re- 
ceived since that time : 


In Boston, where the city water is 
of the soft type, trouble was en- 
countered in a particular domestic 
hot water installation where, due 
to wartime restrictions, steel coils 
were used in a steel storage type 
water heater. Two weeks after in- 
stallation the heated water tem- 
perature dropped from the re- 
quired 180 F to 90 F. Upon obser- 
vation of the coils and tank there 
was found on both a coating of an 
insulating substance later anal- 
yzed by our laboratory as a fer- 
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Sketch submitted by R. W. H. 


rous substance, caused by the 
chemical action of the water on 
the metal. Due to this aceumula- 
tion, the heat transfer of the coils 
to the water was cut down to a 
minimum. 

Although the ferrous substance 
was baked on under heating condi- 
tions it was found to be soluble in 
water when cooled. 

It is my contention that a tank- 
less type water heater would en- 
counter less difficulty due to a 
seeming washing action caused by 
the greater velocity of the water 
traveling through the heater. 

It is assumed that the same 
steam pressure would be used in 
both installations—R. W. H. 


IN MY OPINION, I think R. A. will 
encounter a scale difficulty on 
either type of installation. I sug- 


gest that a water softener be in- 
stalled and the scale problem wil! 
be solved. However, if a softener 
is not installed, and the same con- 
ditions prevail, you are going to 
have scaling condition on either 
installation. I would therefore say 
the difference on the tankless and 
tank type heater would be equa! 
on scale accumulation. 

As to installation, location, and 
capacities, each of these types of 
heater has its merits. For example 
the tankless heater is capable of 
giving instantaneous hot water, 
and can be installed in a minimum 
amount of space, thereby leaving 
more room or added room for othe: 
equipment. 

The tank type heater will give 
reserve of hot water in relation to 
its capacity.—H. B. K. 


Sketch—submitted by H. B. K.—of industrial installation of a 
tankless hot water heater showing schematic piping arrange- 
ment. Steam in coils and water on outside of coils in the jacket 
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HOW DESIGN SNOW 

TING COILS? 
Tis 1S IN reply to the request for 
data on snow melting coils in the 
Question of the Month section of 
the August HPAC. 

Considerable research has been 
conducted on the question, and it 
has been found that the UV. S. 
Weather Bureau will provide in- 
formation on the average densities 
of snow falling in various sections 
of the United States. With these 
fgures available the latent heat of 
jysion for snow falling in any spe- 
cific area may be computed by 
comparing the density of the snow, 
for the section in question, directly 
with the latent heat of fusion for 
ice—which may be assumed to 
be 144 Btu per Ib. 

According to the book, Heat 
Transmission, by W. H. McAdams, 
in the 1942 edition, page 384, the 
density for ice at 32 F is 57.5 Ib per 
cu ft. For example, assume the 
density of snow in a given section 
of the country to be 30.5 Ib per cu 
ftat 32 F. The latent heat of fusion 
of this snow would be 76.5 Btu per 
lb. If the basis of design is to be 
made on a snowfall of 1 in. per hr, 
305 divided by 12 or 2.54 Ib of 


snow would have to be melted 
each hour. In other words, 194.2 
Btu would be required of each 
square foot of surface to melt 
snow. 

From the booklet, Wrought Iron 
for Radiant Heating, published by 
A. M. Byers Co., page 11, an addi- 
tional quantity of 25 to 30 per cent 
of all other heat losses should be 
included for loss into the ground— 
so 194.2 divided by 0.75 or 260 Btu 
per hr per sq ft would be required 
to be delivered to the panel. 

Other sources of information 
considered are: 


1) Tables of Precipitation in the 
United States, by C. A. Schott, 
published in 1872 by the Smith- 
sonian Institution were consulted, 
but only rainfall and melted snow- 
fall were given in periods of 
months, seasons, and for years for 
each state and some neighboring 
foreign countries. 

2) The Handbook of Snow Re- 
moval, by the Good Roads Ma- 
chinery Co., gives a table pub- 
lished by the U. S. Department of 
Agriculture, Bureau of Public 
Roads, Division of Construction, 
in 1925 which lists the minimum 
and maximum average snowfall 


HOW INSTALL PIPING, 


PUMP ON WATER JOBS? 





La ARE invited to submit an an- 


swer to the following question from 
“4. S. R.” for publication in these 
pages. Suitable answers will be paid 
for at regular rates, with additional 
payment for sketches. You are im- 
vited, too, to submit a question 
about heating, piping, or air condt- 
tioning for publication here. 

Way ts 1T better practice to take the 
branches off the side of the main 
instead of off the top in gravity 
hot water heating systems, and 
why is it recommended that the 
pump be placed on the supply 
main rather than the return main 
in forced hot water heating sys- 
tems when the main is installed 
below the level of the boiler? 


A. S.R. 


recorded over period of years in 
different sections of each state for 
each state. 

If the above information needs 
further clarification, I will attempt 
to answer any questions that 
might arise.—R. R. 


Can Wastefulness , 
Be Economical? 


I. OFTEN has been said that 
where fuel is cheap it does not 
make much difference whether or 
not the steam boiler, steam engine, 
diesel engine, or electric motor is 
eficient—that the fuel doesn’t cost 
much anyway and therefore the 
waste is insignificant. 

That, however, is a fallacy that 
is worthy of careful thought. 

For example, in the coal fields, 
where coal costs very little, it is 
vident that it is more economical 
0 operate a single boiler with an 
ficiency of 80 per cent than to 
perate two boilers having the 
same initial cost at 40 per cent 
ficiency each. It would require 
‘wo boilers and twice as much coal 
0 do the work of a single boiler, 
kept clean, having an efficiency of 
S) per cent. Not only would two 
oilers have to be purchased in the 


first place but they would require 
twice as much floor space, a build- 
ing twice as large, additional pip- 
ing, the cost of labor for shoveling 
the coal would be greater, taxes 
would be greater, depreciation 
greater, etc. The fact that the coal 
costs practically nothing is there- 
fore no good reason why one can 
afford to be wasteful. 

In the same way, an engine or 
electric generator of high effici- 
ency will do more work than an 
engine or generator of low effi- 
ciency. 

On the other hand there is such 
a thing as “too much efficiency.” A 
machine that is highly efficient in- 
variably costs more than one that 
is inefficient. Thus, if for $1,000,000 
one could develop an engine that 
would produce one horsepower at 
no cost whatever for fuel, it would 
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still be much better to buy a cheap 
wasteful engine because the in- 
terest alone on $1,000,000 at 5 per 
cent is $50,000 per year. 

There is plenty of free, harness- 
able energy all around us that we 
can have for nothing if we want it, 
that is, if we can obtain the neces- 
sary machine for doing the har- 
nessing for nothing. The wind, for 
instance, contains considerable 
power and “all that is necessary” 
to harness it is to build a windmill, 
put in generators, storage batter- 
ies, and so forth. The same is true 
of the tides and of sun power. 
However, the first cost of the 
equipment for doing this harness- 
ing is so high that we usually find 
it more economical to purchase 
fuel and use machinery that has a 
lower first cost per horsepower de- 
veloped.—-W .. F. ScHapHorst. 
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Engineer Recalls a Boyhood Job on Farm, 
Cites Other Methods of Conveying Btu's 


IN THIS regular feature, in- 
formal comment on heating, 
piping, and air conditioning 
matters is given by Samuel R. 
Lewis, consulting mechanical 
engineer, a member of HPAC’s 





board of consulting and con- 
tributing editors. This month he 
discusses some of the methods 
used in conveying heat such as 
by c gas, a liquid, or solids. 








TRANSFERRING HEAT 


one is confronted 


with heat transfer problems in 
heating, piping, and air condition- 
ing work. They are all diverting 
and some of them may be thought- 
provoking. 

We all know about the radiant 
heat from the sun that comes 
through space that is apparently 
empty, but when entering the 
relatively microscopical thin layer 
of air around the world com- 
mences ‘to do things. When these 
heat rays “see” the solid sub- 
stancés of earth and wood these 
solids become warm and we have 
vegetation, and when the rays 
strike water the water changes 
state from liquid to gas and we 
have clouds and rain. The sun's 
ravs warm the rocks and the rocks 
transfer the heat to the air and 
the energy so transmitted makes 
the air move—and so we have 
winds. (One cannot forbear having 
at least some respect for our an 
cestors who, feeling the necessity 
for something to worship, selected 
the sun.) 


“Boiled Brisket of Mammoth” 


The ancient cooks used to make 
water containers of bark. They 
doubtless became tired of broiled 
and baked meats and vegetables 
and wanted to try boiling. So 
some pioneer dropped stones into 
the wooden water vessel and soon 
our ancestors were enjoving boiled 
onions and boiled brisket of mam- 
moth wth horseradish sauce. 

As a boy on a farm I remember 
a pile of old chunks of heavy metal 


9? 


that was treasured from year to 
vear. There was also a heavy wood 
trough about as large as a big 
man's coffin. There came the day 
of the periodical butchering of fat 
hogs so that the smoked hams and 
bacon and sausage of blessed mem- 
ory could be prepared. 


The wood trough was filled with 
water from the old oaken bucket. 
A big fire was built out in the yard 
and the old chunks of metal were 
thrown on it and were heated. 
Then with metal hooks they were 
dragged out of the embers and 
were dropped into the water. The 
water reached a scalding tempera- 
ture very quickly and was ready 
for sousing the carcass of the first 
hog. After this immersion the men 
scraped off the easily removed 
bristles. My job was to keep the 
fire going and to keep reheating 
the metal heat transfer devices, 
since with the aid of the neighbor- 
ing farmers we would butcher a 
dozen or more hogs during that 
day. 

My job later on was to keep 
alive the smoldering hickory fire 
in the wooden smokehouse. where 
the meat was cured. 


Two Simple Procedures 


In heat transfer it will be seen 
that there are two very simple pro- 
cedures, one to bring the heat to 
the recipient, the other to bring 
the recipient to the heat. Thus, in 
blast furnaces for melting and pur- 
ifying metal, the principal heat of 
combustion is developed within 
the refractory lined furnace by 


Heating, 


bringing hot air under pr 

the fuel. After changing tl 
from a solid to a liquid tha 
out of the bottom of the furna 
the products of combust 
the form of gas—retain 
deal of heat. The gases t! 
forced through a heat cor 
called a stove. 

The blast furnace stove 
metal tank packed with ref: 
blocks around and betwee 
the hot gases are forced 
for a time so as to transfe: 
blocks a considerable part 
otherwise wasted heat. Ea 
furnace is surrounded by seve: 
of these stoves and the hot 
are delivered to the stoves s 
ively and intermittently, 
blast furnace once blown | 
running night and day. A 
as each stove becomes heat: 
gases are switched to the ne 
and the air supply for t! 
furnace is drawn throug 
former gas passages and be 
exceedingly hot, this conse: 
of heat bringing about mar} 
economies. 

In the processing of met 
ore to steel there is anot 
portant heat transfer. No 
mosphere that must be dr 
for the air used in the blast 
contains varying percent 
moisture. If this moistur: 
form of invisible steam wv 
present we would have ah 
living. The moisture is of n 
however, when it comes to 
the vast quantities of am 
very high temperatures necss 
in processing the low gra: 
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rials from which iron is separated. 

Marked economies are possible 
of attainment by dehumidifying 
the air for combustion purposes 
in a blast furnace prior to sending 
it through the stove. This de- 
humidifying is often accomplished 
by cooling the air below its dew 
point with refrigeration, so that 
much of the moisture falls out of 
the air as liquid. Thus, to refriger- 
ate air used for melting metals 
may seem strange to the uniniti- 
ated, but the scheme is in general 
yse and is eminently successful. 

A recently developed arrange- 


ment for transferring heat, bor- 
rowing from the stove analogy, 


permits heated refractory in the 
form of balls from the vessel in 
which the balls receive heat from 
liquids or gases, to fall through an 
ortfice or trap like that in an hour- 
glass, to another vessel in which 
the heat carried by the balls is 
transferred to other liquids or 
gases. 


An example of this may be seen 
in the necessary cooling of sand 
used for forms in casting metals or 
plastics. It is economical and desir- 
able to re-use the sand but it is 
necessary to remove from the sand 
the considerable heat that it ac- 
quired while receiving, and cool 
ing to a solid state, the molten ma- 
terial that formed the casting. To 


o1 


store the hot sand in bins while 
it slowly cools to workable condi 
tion is not usually practicable. In 
this case the air in great quant 
ties is brought to the sand after the 
manner of the blast furnace stove, 
but both the sand and the air have 
to be agitated and mixed in order 
to accomplish the necessary rapid 
transfer. 

Conclusions can be drawn to 
suggest that while in many indus 
trial processes we carry the heat 
by a gas such as steam, by a liquid 
such as water, and by a combina 
tion of gas and liquid as in refrig 
eration, the possibilities of heat 
transportation by solids may not 
have been entirely exhausted 


Preventing Tanks from Floating 


Tue Eprror—Samuel R. Lewis 
writes in the September HPAC 
about the flotation of a buried steel 
tank as if there were some mystery 
or uncertainty involved in over- 
coming this engineering problem. 
Actually, the answer was given 
some years ago by a gentleman 
from Greece named Archimedes, 
and his statement has withstood 
the test of time as unchallenged 
as the geometry of his fellow coun- 
tryman, Euclid. 

A body wholly or partially im- 
mersed in water is buoyed upward 
with a force equal to the weight of 
the displaced water. Despite this 
familiar law of hydraulics, Mr. 
Lewis says of a steel tank that 
weighs 12,000 Ib, “the empty tank 
weighs in water 10,500 Ib.” If any 
object possessed weight in water 
it would not present a problem in 
flotation. Those objects that pos- 
sess weight in water do not float— 
they sink. What should be said is 
that the net buoyant force exerted 
upward on the tank is the differ- 
ence between the weight of the 
displaced water and the weight of 
the tank (in air). And that is the 
only force that must be compen- 
sated for in order to keep the tank 
underground. The cross section 
and head of water in no way affect 
the forces involved, except for the 
antibuoyant effect of the over- 
burden, 


The designer usually seeks to 


protect against water in the tank 
excavation ; total flood is seldom a 
consideration for when flood 
strikes, there arise problems far 
more serious than buried tanks. 
Against water in the excavation, 
concrete placed above a tank, as at 
the surface, is much more effective 
than concrete at the bottom, for of 
course concrete below a_ tank 
would be buoyed up by the same 
water that tends to float the tank. 


Civil engineers compute that 
earth above the tank, encompassed 
within the volume determined by a 
45 deg upward slope starting from 
the tank perimeter at its center 
plane, is effective against buoy- 
ancy. The writer had this fact veri- 
fied in a most convincing manner. 
During excavation for a fuel oil 
tank, water was encountered at 4 
ft below surface, making it neces- 
sary to pump while going down 
the remaining distance to a total of 
8 ft. Overnight, when the pump did 
not run, the water accumulated to 
a level 4 ft below grade. When the 
excavation was completed, water 
being pumped fast enough to keep 
it dry, the tank was set into place, 
immediately filled with fuel oil, 
and earth backfilled around the 
tank. The tank diameter being 5 
ft, there was 3 ft of backfill above 
the tank. The remainder of the oil 
burner installation was not com- 
pleted for several months, during 
which time the backfilled earth set- 
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tled firmly into place and soon 
resumed its normal appearance 
After the burner was placed in op 
eration some months later, the level! 
of fuel was allowed to drop to two 
thirds empty before being refilled. 
During this time heavy rains fell, 
yet there was not the slightest dis 
turbance of the earth above the 
tank. The backfilled earth had so 
firmly knit with the surrounding 
earth as to secure the tank in 
place. 

There may be conditions when 
the knitting of the earth cannot be 
expected, as in sandy soil. Then of 
course there is no recourse but to 
place enough concrete above the 
tank to overcome buoyancy. Or 
again, even assuming normal soil 
conditions, there must be sufficient 
time lapse between filling the tank 
originally and withdrawing its 
contents to allow the earth to be- 
come packed.—KaAtLMAN STEINER, 
S. Hoffberger Co. 


SHERWOOD NAMED 
DEAN AT MIT 


Thomas K. Sherwood has been 
appointed dean of the school of 
engineering at Massachusetts In- 
stitute of Technology. He has 
been deputy dean of engineering 
since last February, as well as 


professor of chemical engineering. 
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How to Select Economical 








CONDENSING PRESSURES 


for Air Conditioning 


Andrew P. Boehmer Develops Method of Analyzing 
Operating Costs of “Freon-12” Condensing Units 


= HAT THE CURVE oi economic con- 
densing pressures for “Freon-12” 
condensing units shown as Fig. 3 in 
the author’s article last month (and 
reproduced on page 99 this month 
as a “data sheet’’) may be used to 
choose economic head pressures un- 
der actual operating conditions, may 
be shown by using condensing unit 
operation figures as published in 
manufacturers’ catalogs. Units oper- 
ating at air conditioning back pres- 
sures, with assumed water and elec- 
tric rates, will be used for compari- 


son. 
Catalog Data Analyzed 


Water consumption given in 
catalogs is normally expressed in 
gallons per hour or gallons per 
minute. Converting the assumed 
rate of 50 cents per 1000 cu ft toa 
gallon basis, the cost per gallon 
is found to be 50 -:- (1000 7.481 
gal per cu ft) — 0.00668, or 6.68 
cents per 1000 s 

Assuming an — -tric cost of 1.5 
cents per kwhr, the value of L* = 
(1.5 & 1000)/50 = 30. The econ- 





*L is the electric rate in cents per kwhr divided 
by the water cost in cents per cu ft. 


omic condensing pressure is found 
by using the curve in the follow- 
ing manner: 

At the intersection of the enter- 
ing water temperature line, (as- 
sumed as 75 F), and the value of 
L == 30, the economic condensing 
pressure of 125 psi gage is found. 
From the manufacturer’s capacity 
data for the Model “A” condens- 
ing unit (as an example) it is 
found that operating under a 125 
psi condensing pressure, the elec- 
trical energy is given as 9.87 kwhr 
per hr at a 40 F evaporating tem- 
perature. The water consumption 
under these conditions is given as 
700 gph. The total cost of full 
load operation for 1 hr becomes: 
700 (6.68) 

1000 

19.5 cents per hr 

The capacity of this unit oper- 
ating at a 40 F evaporating tem- 
perature and a 125 psi gage head 
pressure is 133,500 Btu per hr. The 
minimum cost per hour per ton is 
12,000_ 

133,500 


8 _=1,75 cents per hr per ton 
Using different manufacturers’ 


Cr—9.87 (1.5)+- 


Cr=19.5XK 


IT IS POSSIBLE to determine the operating conditions of refrigeration con- 
densing units of from 10 to 60 hp to give maximum operating economy 
by selecting condensing conditions of the unit which will result in the 
minimum total cost of electricity for the compressor motor and water for 
condensing. The condensing pressure for air conditioning installations 
may be established when the electric rate, water cost, and the tempera- 
ture of the water supply to the condenser are known. The condensing 
water discharge temperature is the best criterion of economical operation, 
as this temperature is relatively independent of the operation of the 
condenser. Maximum economy of operation is maintained with varying 
condenser water supply temperatures if the quantity of water is varied 
to maintain a constant temperature difference through the condenser... . 
The author is assistant professor of M. E. at the University of Rochester. 
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figures to illustrate the va 
in cost with the selection « 
ous condensing pressure: 
values of cost vs. condensin; 
sures are plotted in Fig. 5 
figure also contains the theo: 
curve to permit compariso: 
the published results. As : 
facturers’ ratings are not int 
to be closer than 2 per cen! 
minimum points on the cury 
consistent with those obt 
theoretically. 

Fig. 6 is presented to she 
theoretical and actual curv: 
condenser inlet water tempe 
of 70 F rather than 75 F, witha 
other factors constant. It may! 
noted that the theoretica 
actual curves under the new « 
ditions are consistent in for 
with the minimum cost 5 
lower. 


Selection Based on Temperature 
Difference Through the 
Condenser 


It is not necessary to tak: 
account condenser surface or s 
factor if selection of operating 
conditions for a specific value 
L is based on discharge 
temperature rather than or: 
densing pressure. 

Table 1, incorporating values 
determined by the use of Figs. 2 
and 3 published last month, shows 
that the most economica! cot 
densing temperature for L = 5 
is a constant value greater that 
the inlet water temperature to the 
condenser. 
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Table —Most economical condensing 

ure for L—30 is a constant value 

greater than the initial water tempera- 
ture to the condenser. 








Inle : Economic 
Wat: Economic Cond. 
Temp. (t,) Cond. Pres. Temp. (t.) (te-ty) 

os eh82. BDiccviecs 29 
cua S21. gnve SOscccces 29 
Res - FP accscee 29 
oeaaton 141 .104. 29 
oeeenes 149 ~ | Reereey 
vin stew Serer 29 





—— 


For other values of L, other values 
of temperature differences are 
found. These are plotted on Fig. 


fe 


To illustrate the use of this 
curve, the assumption will again 
be made that the electric rate is 
| 5 cents per kwhr, the water rate 
is 50 cents per 1000 cu ft, and the 
evaporating temperature is 40 F. 
Therefore, =— (1.5 & 1000)/50 

30 

From Fig. 7, tg — t; = 24 F; 
and if t. == te aa 5. then t, = ty + 
4+ 5==75 + 29 = 104 F. 

From Fig. 2, published last 
month, P. == 139 psi absolute, or 
124 psi gage. 

For economical operation, then, 
it is desirable to measure the tem- 
perature pf the discharge water 
from the condensing unit as well 
as the condensing pressure. This 
becomes a possible check upon the 
presence of noncondensables, and 
also an indication of the need of 
condenser cleaning. 
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’ _ CONDENSING WATER SUPPLY TEMP IN °F 
Fig. 9—Theoretical cost of operating with varying condenser inlet water tem- 
perature using constant condensing pressure and economic condensing pressure 


Variation in Operating Cost With 
Varying Condenser Operation 


To clarify the premise that con- 
denser operation does not affect 
the selection of the economic con- 
densing water discharge tempera- 
ture, and to demonstrate the effect 
on cost in using small or unclean 


Fig. 10—Variation in operating cost as a percentage 
based on the cost at economic operating conditions 
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condenser surfaces, Fig. 8 was 
plotted. Curves are shown which 
demonstrate the fact that as the 
difference between the discharge 
water temperature and the con 
densing temperature increases, the 
cost of operation of the unit per 
ton of refrigeration increases. In- 
creasing the temperature differ 
ence between the water out of the 
condenser, fe, and the condensing 
temperature, f., is equivalent to 
using condensers which are in 
adequate as outlined above. It 
may be noted, however, that the 
minimum of every cost curve is at 
a discharge temperature of 99 F. 


Effect on Economic Head Pres- 
sures of Varying Inlet .Water 
Temperature to Condenser 


Fig. 3 (published last month, 
and reproduced as a “data sheet” 
this month) shows that the econ- 
omic head pressure is affected to 
a considerable degree by the en- 
tering water temperature. This 
would indicate that an adjustment 
of water discharge temperature, 
which might normally be used 
throughout certain seasons of the 
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year, should be varied during 
other seasons when entering water 
temperatures may be higher or 
lower than those used in the origi- 
nal selection. This condition is 
frequently met in year 'round op- 
eration, 

To make a study of this, the 
original example is changed to the 
extent that the entering water will 
be assumed to be 65 instead of 
75 F. What variation in oper- 
ating cost will be encountered? 

First, the water valve adjust- 
ment will be assumed to be set to 
maintain a 139 psi head pressure. 
Under these conditions, the cost 
becomes: 

Cr=1.5(1.19(2.69)°*—1) 

, 0.05(146+455.6(2.69)**) 
104—5—65 
C:=1.37+-0.35—=1.72 cents per hr per ton 

When compared with the cost 
of operation using 75 deg water, a 
saving is indicated. However, if 








Fig. 9 was plotted to show the 
saving in readjusting for econ- 
omic condensing temperatures 
with varying condenser water sup- 
ply temperatures. The design con- 
densing temperature chosen as a 
reference was based on 75 F con- 
densing water supply. The upper 
curve in Fig. 9 shows the effect 
on cost of operation when the en- 
tering water temperature varies 
while the condensing temperature 
is maintained constant. This is 
the usual condition occurring 
when the water supplied to the 
condensing unit is controlled by 
the setting of a pressure or tem- 
perature operated water valve. 
The lower curve shows the re- 
duced cost when the head pres- 
sure is properly changed with the 
temperature of the inlet water. 
Fig. 10 shows more clearly the 
economies involved as percent- 
ages of operating cost at economic 


experienced refrigeration ye) 
anic. 5 
For conditions where va: at; 
in condenser supply wate: te», 
perature occur, it would be «& 
sirable to use a water yaly 
designed to operate on a . ; 
temperature difference 
the condenser rather th 
constant condensing temp: :aty;, 
With this type of water | ilye , 
setting made for one set ; 
tions, as regards inlet a 
charge water temperature | |; 
the condenser, would not |. 
be changed, regardless of ‘he y,. 
riation of inlet water temp 
No valve of this type has y 
to the attention of this aut 
the design well warrants a: 
tigation by manufacturers 
type of equipment. 
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Fig. 3 is used to determine the 
most economical setting of the 
water valve, the best operating ec- 
onomy will result when a head 
pressure of 121 psi absolute is 
maintained. Under these condi- 
tions, r = 121/51.7 = 2.34, and C, 
= 1.19 + 0.48 = 1.67 cents per hr 
per ton. This is an additional 
saving of 3 per cent. 


condensing conditions. 


Water Valve Adjustment 
Desirable 


Adjustment of the water valve 
at different seasons during opera- 
‘tion of the system is seen to be 
very desirable. However, one dif- 
ficulty encountered is that this 
adjustment should be made by an 


tance from Professor C. ©. Mag. 
key of Cornell University and R 
E. Cherne, consulting engineer 
Rochester, N. Y., for their aid ir 
the development and presentatior 
of this material. ] 


[The first part of this article, includ. 
ing Figs. 1-4, was published in the Sep. 
tember H PAC. Fig. 3 from the Septem 
ber installment appears again +! 
month as a “data sheet.”] 





New Federal Specification on 
Insulating Cements Now Available 


Some of the requirements of the new Federal speci- 
fications on insulating cements are (1) mineral wool 
cements shall withstand 1500 F (tested for 96 hr with- 
out physical change), (2) a finally applied coating 
shall not exceed 27 Ib per cu ft in density, (3) 100 Ib 
of material shall cover at least 45 sq ft to a thickness of 
1 in., (4) shrinkage shall not exceed 20 per cent by 
volume on drying, (5) the thermal conductivity shall 
not exceed 0.70 Btu at 200 F nor 1.05 Btu at 800 F, and 
(6) the loss in weight after 6 hr at 1500 F shall not be 
greater than 10 per cent. 


This Federal specification (HH-C-168) was devel- 
oped by the specifications committee of the Industrial 
Mineral Wool Institute and the heat insulating 
materials committee of the Federal Specification 
Executive Committee (Procurement) for the guidance 
of government buyers procuring insulating material 
for use on odd shaped fittings and surfaces with many 
recesses and protrusions. 


While all well known brands of mineral wool 
cements more than comply with this specification, 
industrial users may find it useful in considering 
newly-developed products. Copies may be obtained 
for 5c each from the Superintendent of Documents, 
Washington 25, D. C. 
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American Edition of French 
Dictionary Published 


A handy volume, issued for the use of transiato: 
librarians, and students of many technical subjects 
will also be of great help to engineers, chemists 
industrial technicians, and scientists engaged i 
industrial and scientific research who wish to keep up 
with the new developments in the technical literature 
of French speaking countries. 


The dictionary was compiled by Francis Gusset to 
help the technical man in reading French publications 
It contains both English-French and French-English 
definitions, and in addition to giving the definitions 0! 
many English words, also defines many commonly 
used expressions and phrases such as air leakage, 
length of pipe, and measurement of air flow. Under 
words such as pipe and pressure, the various types 
are listed with the French equivalents. This arrange 
ment will prove handy to many who prefer, ‘or 
stance, to have the 37 listed terms involving the word 
pipe in one place in the book. 

This 590 page, 5 x 6% in., clothbound dictionary 
cludes the words and terms common to meta!!urg), 
mining, electricity, chemistry, mechanics, ani va" 
ious sciences. It is published by the Chemics) Pub 
lishing Co., Inc., 26 Court St., Brooklyn 2, N. °. The 
price per copy is $5.00. 
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; Df TA SHEE : BL AMDEEM, F, BOEMMER, Ansitane Projet of 
‘FECONOMICAL CONDENSING PRESSURES 


onomic condensing pressures for “Freon-12” condensing units operating at air conditioning evaporating temperatures 
CONDENSING PRESSURE IN PSI GAUGE 


| HO 120 130 140 150 








ELECTRIC RATE IN CENTS PER KW HR 
WATER COST IN CENTS PER CU FT 


30 


L 


20 


See explana- 8) 


— 5 125 I35 145 I55 165 


on next page. 
CONDENSING PRESSURE IN PSI ABS. 
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SELECTING 


ECONOMICAL CONDENSING PRESSURES 
FOR AIR CONDITIONING 


A aves P. BoEHMER points 
out (in his article published in 
two parts in the September and 
October 1946 issues of Heating, 
Piping & Air Conditioning) that 
it is possible to determine the 
operating conditions of refrigera- 
tion condensing units of from 10 
to 60 hp to give maximum operat- 
ing economy by selecting con- 
densing conditions of the unit 
which will result in the minimum 
total cost of electricity for the 
compressor motor and water for 
condensing. 

The condensing pressure for air 
conditioning installations may be 
established when the electric rate, 
water cost, and the temperature 
of the water supply to the con- 
denser are known. The condens- 
ing water discharge temperature 
is the best criterion of economical 
operation, as this temperature is 
relatively independent of the op- 
eration of the condenser. Maxi- 
mum economy of operation is 
maintained with varying con- 
denser water supply temperatures 
if the quantity of water is varied 
to maintain a constant tempera- 
ture difference through the con- 
denser. : 


The curves shown on the pre- 
ceding page make the selection of 
an economical condensing pres- 
sure for any particular value of L, 
at the evaporating temperature 
shown, a simple matter. (These 
curves were shown as Fig. 3 in 
the first part of Professor Boeh- 
mer’s article in the September 


HPAC). 


The data in this figure for 
establishing condensing pressures 


100 


were based on discharge water 
temperatures assuming commer- 
cial scale factors when selecting 
condenser surface—that is, by as- 
suming heat transfer based on 
slightly scaled tubes, and with 
sufficient condenser surface to re- 
duce condensing temperatures to 
within 5 F of the temperature of 
the water leaving the condenser. 
Even though the condition of the 
condenser is not known, the most 
economical condition of operation 
may be determined by use of 
the discharge water temperature 
rather than the condensing pres- 
sure. 

The latter, however, may be 
considered as a criterion for most 
installations of standard manufac- 
turers’ equipment in the sizes con- 
sidered. 

To demonstrate use of the 
curves, a sample problem is con- 
sidered. 

Assume that a 10 ton “Freon” 
refrigeration unit operating at air 
conditioning back pressure is in a 
locality where the electric cost is 
1.5 cents per kwhr and the water 
cost is 50 cents per 1000 cu ft. 
Water inlet to the condensing unit 


is assumed to be 75 F. Under 
these conditions, 
50 
W = —— = 0.05 cents per cu ft 
1000 
1.5 
L=—_—=H 
0.05 


From the curves, the correct 
operating head pressure is found 
to be 139 psia, or 124 psig. The 
pressure P, at air conditioning coil 
evaporating temperatures is ap- 
proximately 51.7 psia. Then, 


P. 139 
ra = — = 2.99 


Ps 1.7 
The actual minimum 


operation may be determined | 


using the following equati: 
Ce = E (1.197 — 1.00) 
W (146 + 55.6r°*) 
- —————— 
te—S—ty 
Substituting in this equa: 
Ce = 15 [1.19 (2.69)°* — 1 


0.05 [146 + 55.6 (2.69)°" 





(104 —5 —75) 


Ct = 1.37 + 0.49 = 1.86 cents per 


hr per ton 


This gives an operating cost 
18.6 cents per hr for 10 tons 


refrigeration under the conditions 


assumed. The division oi 
shows 13.7 cents for 


c 


ost 


electrica 


energy and 4.9 cents for condens 


ing water. 


Symbols Used 


per 


C, = total operating cost, cents 
per hr per ton; 

E =electric rate, cents 
kwhr; 

L electric rate, cents 
kwhr -> water rate, « 
per cu ft; 

P.=condensing pressure, 


per sq in. absolute ; 


P, = suction pressure, |b per 


in. absolute ; 


r =ratio_of condensing 
sure to suction pre: 
P./P,, Ib per sq in 
lute ; 


t. ==condensing 
F; 

t; = water temperature 
ing condenser, F ; 


temper 


W = water rate, cents | 
ft. 
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Psychrometric Instrumentation 


A review of the accuracy of psychro- 
metric instruments and their application 


ince the working substance of the air conditioning engineer is 
ist air, studies concerned with the instruments and methods used 
the determination of the propertics of moist air rightly find a 
ominent place in the program of the Committee on Research. 
n January 1945 the Society sponsored the formation of the 
ational Joint Committee on Psychrometric Data, This Com- 
tee, in which 16 American, British, and Canadian organisza- 
are participating, is working toward the acceptance, both 
ionally and internationally, of correct, adequate and uniform 
aon the properties of air-vapor mixtures. 
he Committee on Research, in cooperation with the Department 
Chemical Engineering, University of Toronto, Ontario, Canada, 


Purpose of Psychrometry 

Hz purpose of psychrometry is 
determine the properties of 
oist air from which information 
ded in the solution of problems 
curring in drying or air condi- 
ming processes can be obtained. 
erefore special instruments are 
ed which have come to be classi- 
das psychrometers. Though the 
rm psychrometer properly applies 
ly to .wet and dry bulb instru- 
ts, (9) (13)? this report will 
al with all methods and instru- 
nts used in any way to deter- 
ine the properties of moist air. 
The properties of moist air 
ich are of interest to the air con- 
toning engineer include dry 
lb temperature, wet bulb tem- 
rature, dewpoint temperature, 


By Cyril Tasker, Director of Research, 
HVE Research Laboratory, Cleveland, Ohio. 


merals no parentheses refer to Bibliography. 


Introduction* 


has for the past 18 months been investigating the problem of the 
determination of the true dewpoint of air-vapor mixtures. 

To round out the program it seemed advisable to bring before the 
ASHVE membership the latest available information on the 
methods used to determine the properties of moist air, the accuracy 
of the various types of psychrometric instruments available, and the 
precautions to be taken in their use. 

Therefore, it was arranged that L. G. Seigel, Case School of 
Applied Science, should work with the staff of the Laboratory to 


prepare this report. Discussion by members and others experienced 


per cent saturation or relative hu- 
midity, humidity ratio or absolute 
humidity, enthalpy, partial pres- 
sures of water vapor and air, and 
total or barometric pressure. 
Some of these properties, such as 
dry or wet bulb temperatures or 
barometric pressure, may be de- 
termined directly by relatively 
simple instruments. Others, such 
as enthalpy or partial pressures, 
cannot be determined directly by 
any instrument. However, all of 
these properties are so _ inter- 
related that if the barometric pres- 
sure and any other two properties 
are known, all of the remaining 
properties may be determined, 
either by calculation or from con- 
venient tables or charts. 

As just mentioned, barometric 
pressure is one of the properties es- 
sential for the solution of any psy- 
chrometric problem. However, 
since it is relatively uniform in 
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in the field is invited as a means toward increasing the sum of our 
knowledge of this important branch of air conditioning. 


any given locality, it is usually as- 
sumed to be constant. On the 
American continent psychromet- 
ric tables and charts are usually 
based on a barometric pressure of 
29.921 in. Hg, and these are suffi- 
ciently accurate for most sections 
of the country. For locations hav- 
ing unusual elevation, or for very 
precise work, corrections must be 
made. 

The dry bulb temperature may 
readily be determined by any one 
of a number of methods, and be- 
cause of this it is almost invariably 
one of the two properties used. 
This report deals chiefly with 
those instruments which are used 
to determine one other property of 
moist air, which, when combined 
with barometric pressure and dry 
bulb temperature, defines a partic- 
ular set of conditions. These in- 
struments may also include means 


WH! 

















ave 


for determining the dry bulb tem- 
perature. 


Comparison of Psychrometric 
Instruments 


Table 1 lists all types of instru- 
ments available at the present time 
for determining any of the prop- 
erties of moist air other than dry 
bulb temperature and barometric 
pressure. The accuracy indicated 
for each instrument is based on the 
assumption that proper correction 
is made for barometric pressure 


The Wet Bulb Method 


The wet bulb method is most 
widely used today to determine 
psychrometric properties of air. It 
is capable of a good degree of ac- 
curacy when used with care, and 
it is especially valuable because 
the instruments used are portable 
and, in general, adaptable to prac- 
tically all types of work. Unlike 
dewpoint instruments, wet bulb 
instruments require a relatively 
high air velocity to give accurate 


Table 1—Classification of Humidity Instruments 








Type of Instrument | 
I. Wet Bulb 





readings. This is so because an ac- 
curate wet bulb reading is consid- 
ered to be one that agrees with the 
temperature of adiabatic satura- 
tion for the mixture under consid- 
eration; in order to bring about 
this agreement a velocity of about 
1000 fpm must be maintained 
across the instrument. Actually, 
the observed wet bulb temperature 
may be above, below, or equal to 
the true temperature of adiabatic 
saturation depending on the con- 
ditions under which the measure- 
ment is made (6); the only one 
considered correct for psychro- 
metric work, however, is that 
which is equal. 


It will be evident that if the 
equality of the wet bulb tempera- 
ture and the temperature of adia- 
batic saturation is to be obtained in 
practice, all factors which affect 
this agreement must be _ thor- 
oughly understood. The most im- 
portant of these factors are radia- 
tion and air velocity. 


(a) Aspiration 


(b) Sling 


(c) Stationary 


II. Hygroscopic 


III. Dewpoint 


IV. Chemical 


V. Electrical Type 


(a) Thermal 
Conductivity 





(b) Electrolytic 





Instrument errors less than 1 per cent. Easy 
to use and read. Lacks portability and general 
adaptability. 


Errors less than 2 per cent when used by 
skilled operator under proper conditions. Un- 
der ordinary circumstances, errors not greater 
than 3 per cent may be expected. Instrument is 
portable 
practically all types of work. 


Errors of about 10 
= be expected. 
hig 


r cent relative humidity 
nstrument always reads 





ment. Not recommended except to give ap- 
| proximate relative results. 





Hygroscopic materials used include animal 
membranes, hair, w in several forms, and 
horn. The best material for any particular 
application will upon the temperatures 
and relative humidities to be encountered. Any 
| of these materials may he expected to produce 
relatively accurate results within certain 
ranges, and all will be inaccurate if their 
poveee ranges are exceeded. Errors may range 
rom 2 to 30 per cent. 





Most direct method. Under proper conditions 
errors may be less than 1 per cent but at high 
| humidities or low temperatures the errors may 
be 5 per cent or more. Instruments lack por- 
tability, adaptability and require skilled 
operator. 





humidity may be determined with error of | 
about 0.1 per cent. Ordinary methods have | 
lerrors between 2 and 3 per cent. Not an | 


instrument but a laboratory apparatus. 





Errors less than 0.1 per cent claimed in lim- | 
ited range of operation. Still in development | 
stage; not much information available at this | 
time. 


Range 10 per cent to 100 per cent R.H. for | 
temperatures from +30 to —60 deg C. Cali- 
bration variation may be within 3 per cent | 





R.H. for several months. Special application 
for radio-sonde work. 


inexpensive and well adapted to | 


and error is dependent upon air move- | 


| 
| 
Dry and Wet Bulb 
| Temperature 


j 
| 
| 





| Per Cent Saturation 
| or Relative Humidity 


Dewpoint Tempera- 
ture 





By use of precise methods of measurement | F{ymidity Ratio or 


Absolute Humidity 


Humidity Ratio or 
Absolute Humidity 


Per Cent Saturation 


or Relative Humidity 
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Note: Percentage errors indicated in table refer to pe 
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r cent relative humidity. 


Under ordinary cond: ons 
an unshielded wet bv ), q, 
ment within 1 per cent © thy 
bulb depression will be « stains 
the air velocity across buh 
greater than 600 fpm. I) wey. 
the instrument is surr: -ndeg, 
objects which are atam bh hip: 
temperature than the ¢ 5, 
such as the walls of a fu nace 
best procedure is to shie! | thet, 
mometers so as to elin ‘nate 
radiation effect. When this jsq 
the wet bulb reading w ||! be} 
than the temperature o: 
saturation, and corrections ; 
pending on air velocity may 
necessary for precise results 7 
deviation in this case may amo» 
to about 3 per cent of the wert} 
depression at an air velocity 
1000 fpm (6). ‘ 


For a complete discussion of 
effects of air velocity and radiaty 
on wet bulb temperature, ref 
ence should be made to the work 
Mackey (14) from which the { 


lowing excerpt is taken. 


oF 


“A wet bulb thermometer in relativ 
stagnant air (velocity of 20 fpm) andc 
pletely shielded from radiation may 
shown to read a temperature that is 
17 per cent of the wet bulb depression k 
than the temperature of adiahatic saty 
tion; due to the effects of radiation, hy 
ever, a wet bulb thermometer that is 
shielded and sees surfaces at the dry 
temperature will read a temperature 
stagnant air that is from 10 to 20 pera 
of the wet bulb depression greater than 
temrerature of adiabatic saturation 

“If a wet bulb thermometer unshielé 
from radiation is to read a temperats 
equal to that of adiabatic saturation, 
mixtures of water vapor and air, the ve! 
ity of the air past the bulb must be 
tween 500 and 1000 fpm. Since the # 
psychrometer is usually whirled at such 
rate that the perinheral speed of the 
bulb is about 1000 fpm, the temperate 
read with this instrument differs from 
temperature of adiabatic saturation by 
than one per cent of the wet bulb depr 
sion and may be used as the temperature 
adiabatic saturation with negligible err 


" 


In addition to air velocity # 
radiation other practical conside 
tions must not be neglected. The 
effect cannot be expressed 
terms of per cent error, since tht 
are not related in any w 
theory of the wet bulb therm 
eter. They are, rather, 
problems encountered in | \¢ ust! 
the wet bulb method, 


must be dealt with, or eliminate 


if accurate results are t) be 
tained. 

The first of these is the eng”! 
the wick used for the wet 
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rmometer. Often this question 
st be decided by the conditions 
jer which the measurements 
made, but wherever possible, 
ick should not exceed 2 in. in 
gth. A wick of this length is 
jer to maintain and is more re- 
ble than a wick of greater 
gth, especially when the water 
wick is not near the wet bulb 
mperature. In no case, however, 
ould the wick be so short that 
entire bulb is not covered; 
erwise too high a reading will 
sult. Theoretically a stem emer- 
ce correction should be applied 
the thermometer reading for 
» part of the stem which extends 
ve the wick. This correction is 
dinarily so small that it will be 
yond the accuracy of most ther- 
meters and may safely be neg- 
ted. 
Another factor to be considered 
the condition of the wick and 
amount and temperature of the 
ater supplied to it. The wick 
ould be clean at all times, be- 
use the presence of impurities 
ay cause evaporation or diffu- 
bn errors that will seriously af- 
t the reading. Distilled water 
ould always be used and, wher- 
er possible, it should be main- 
ined at a temperature near the 
t bulb temperature. No more 
ater should be supplied than is 
quired to saturate the air around 
¢ bulb and produce the wet bulb 
ading. It is difficult to maintain 
correct quantity and tempera- 
re of the water; it is usually 
essary, therefore, to supply too 
uch water at a temperature 
mewhat different from the wet 
lb temperature. This may result 
serious errors if sufficient time 
id care are not taken in obtaining 
¢ reading. To illustrate this 
pint, let it be assumed that too 
uch water is supplied at a tem- 
rature less than the wet bulb 
mperature. A hasty observer 
ay read the instrument too soon 
hd obtain a reading that is too 
w. A more experienced observer 
ould wait until an equilibrium 
ndition was established at the 
brrect wet bulb temperature. 


Hygroscopic Methods 


The use of hygroscopic mate- 
ls for determining the degree of 
turation has become widespread. 
struments of this type indicat- 


ing relative humidity directly may 
vary in quality from excellent to 
worthless. The best instruments 
available have an accuracy about 
equal to the wet bulb method if 
they are handled carefully. These 
are usually the more expensive in- 
struments and should be selected 
specifically for the ranges of tem- 
perature and humidity in which 
they are to be used. Although 
these may operate successfully for 
control purposes, their absolute 
readings should not be relied upon 
without frequent calibration. Such 
calibration is necessary because of 
possible shift in the sero when the 
instrument is exposed to extreme 
conditions. These instruments 
have the advantage of being easy 
to use, but they are not so well 
suited to general adaptability as 
the wet bulb psychrometer, and 
the need for constant calibration 
makes them less desirable from 
the standpoint of maintenance. 
The less expensive types of hy- 
groscopic instruments are much 
inferior and cannot be relied upon 
for any degree of accuracy. Their 
readings usually must be consid- 
ered as merely an indication of 
whether the relative humidity is 
high or low. 


The Dewpoint Method 


The dewpoint method is the 
most direct and has been consid- 
ered as the standard by which 
other methods have been checked. 
In general the accuracy depends 
upon how elaborate an instrument 
is available and to what degree it 
is possible to determine the exact 
instant when moisture appears on 
or disappears from a polished sur- 
face. Under ideal conditions the 
error may be less than | per cent 
but it is not adaptable, in its usual 
form, to many kinds of measure- 
ments and in some cases errors of 
up to 10 per cent may occur. It is 
best suited for measurements in 
still air, and for good results the 
instrument should be observed by 
means of a telescope located some 
distance away to avoid effects due 
to radiation from the observer. 


The application of a dewpoint 
instrument of the usual type to a 
moving air stream may produce an 
error of serious magnitude. This is 
due to the fact that the tempera- 
ture of the surface on which mois- 
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ture forms is not the same as the 
temperature of the fluid used to 
cool the surface. A dewpoint in- 
strument in a moving air stream 
will, therefore, tend to read low, 
and the error will depend on the 
velocity and humidity of the air 
stream as well as on the design of 
the instrument. To eliminate this 
kind of error, an instrument 
should be devised which indicates 
surface temperature rather than 
the temperature of the fluid cool- 
ing the surface. 


Serious difficulties may also be 
encountered when these instru- 
ments are used to measure dew- 
points below 32 F or to determine 
relative humidities near saturation 
or less than 10 per cent. In such 
cases errors as great as 5 per cent 
relative humidity may reasonably 
be expected. 


Chemical Methods 


Chemical methods operate on 
the principle of absorption of all 
the water vapor in a sample of 
moist air. This is accomplished by 
the use of some chemical sub- 
stance or solution having substan- 
tially zero vapor pressure, ¢. g. sul- 
phuric acid, The chemical method 
is considered among the most ac- 
curate means for determining hu- 
midity. It is not well adapted, how- 
ever, to rapid sampling or quick 
reading and it does not lend itself 
well to portability. With great 
care, using absolute methods of 
measurement throughout the 
analysis of a given sample, accu- 
racy within 0.1 per cent is claimed 
under conditions of moderate hu- 
midity. Under conditions of low 
humidity, however, or when ordi- 
nary methods of measurement are 
used, errors of from 2 to 3 per cent 
are common, and with rapidly 
varying humidities the method is 
practically worthless. 


Electrical Methods 


Several electrical methods for 
determining humidity are in the 
process of development; since 
they are still in the experimental 
stage, little information is avail- 
able at this time. 

The first of these is a thermal 
conductivity method based on the 
operation of a gas analysis cell. It 
was originally developed for use 
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at the Bell Telephone Laborato- 
ries (10). The accuracy claimed 
for this instrument is plus or minus 
0.05 per cent in the range of rela- 
tive humidity from zero to 10 per 
cent, at a temperature of 25 deg C 
(77 F). Acommercial modification 
of the instrument is being devel- 
oped; but, as yet, it is not ready 
for general use. While this instru- 
ment shows promise of being ac- 
curate and capable of operating 
throughout a wide range, it would 
have the disadvantage of being 
primarily a recording type instru- 
ment and would not be generally 
adapted to portability. 

Another electrical method was 
developed at the National Bureau 
of Standards for use in radio- 
sonde work. It is based on the elec- 
trolytic action of a film of partially 
hydrolized polyvinyl acetate to 
which is added a small amount of 
lithium chloride. The amount of 
lithium chloride depends upon the 
humidity range to be covered by the 
unit. The electrical resistance of 
this film between two coils of pal- 
ladium wire separated by the film 
is then a function of the relative 
humidity. A variation in calibra- 
tion of not more than 3 per cent 
relative humidity over a period of 
time has been reported in radio- 
sonde work (15) (16). 

Since the instrument has been 
developed for a specific applica- 
tion no general claims for its ac- 
curacy or adaptability can be 
made. At the present time it must 
be considered a laboratory type in- 
strument which must be built spe- 
cially to suit a given application. 


Selection and Application of 
Instruments 


Before selecting an instrument 
for humidity determination, it is 
necessary to consider the condi- 
tions under which the instrument 
is to be used as well as the desired 
accuracy of the result. An exami- 
nation of Table 1 indicates that, for- 
general application requiring port- 
ability, only three instruments—the 
aspiration psychrometer, the sling 
psychrometer, and the hygrom- 
eter—have errors of less than 3 
per cent. Of these three, the sling 
psychrometer is the most suitable 
for general purpose work, and, 
when used with care by an experi- 
ersced operator, its errors may be 
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Table 2—Comparison of Wet Bulb Readings Downstream from a Cov ng ¢, 


























Coil A in Duct Coil B in Duct 
Station 1 Station 2 | Deviation Station 1 Station 2 
64.69 | 65.37 —0.68 71.64 | 71.90 
62.71 | 62.12 | 0.59 69.26 | 69.38 
73.77 73.78 —0.01 66.80 | 67.14 
72.67 j 71.83 0.84 59.68 59.99 
61.01 | 60.56 0.45 58.42 58.65 
65.23 64.70 0.53 57.32 $7.53 
66.67 66.00 | 0.67 74.72 74.82 
69.60 | 69.18 0.42 73.33 73.63 
75.53 | 75.09 0.44 71.82 71.96 
64.50 63.92 0.58 62.75 62.82 
71.98 71.90 0.08 61.54 61,53 
74.38 73.95 0.43 59.80 $9.92 
71.17 70.50 0.67 
75.00 74.89 0.11 
74.36 74.21 | 0.15 
64.88 64.41 0.37 
64.73 64.00 0.73 
61.91 62.54 0.63 
74.47 74.60 —0.13 
61.53 62.15 0.38 
74.61 73.12 0.49 
74.94 73.72 0.22 
76.60 j 75.49 0.11 
63.42 | 62.68 0.74 
63.51 64.25 —0.74 
Average Deviation 0.53 Average Deviation 














*Each wet bulb temperature in this table is the average of 100 readings. Hence, 7400 in 
bulb readings are represented. 


space, the instrument r 
representative of only a sma 
sample of the mixture at the poir 
where the reading was taken, an 
it may differ considerably from 
the true mean value for the space 
The degree to which a psychr 
metric determination approache 
the mean condition of the spa 
depends, therefore, upon 


Live nearly homogeneous the mixtur 
Application errors are due to the as a whole is, and upon how mam 


conditions under which the instru- readings are taken with the inst 
ments are used. In many cases nent 

they may reduced, but it is seldom 
if ever that they can be entirely 
eliminated. Application § errors 
may be either positive or negative, 
while instrument errors are usu- 
ally positive. It is possible, there- 
fore, that under certain conditions, 
the application error and the in- 
herent instrument error may be 
compensating. This indicates that 
the accuracy of a psychrometric 
determination is an intangible 
quantity which depends upon both 
instrument error and application 
error. To illustrate this point, spe- 
cific examples of the results of 
carefully controlled tests are given 
in Tables 2 and 3. 


reduced to not over 2 per cent. 
While such errors are undesirable, 
it will be shown in the next section 
that errors due to the method of 


be much more serious, so that the 
inherent instrument error often be- 
comes unimportant. 


Errors Due to Application 


To illustrate this point, Table 


gives the results of a test in whe 
two sets of 100 readings each wer 
taken downstream from a coo! 
coil supplying air to an 18 in. diam 
eter duct. The duct was well 
sulated to prevent heat loss b& 
tween the thermometer t 
which were about four feet apa 
and matched precision thern 
eters were used at both 
Four wet bulb thermomete: 
installed at each station and wet 
spaced equally around the cuct 
mixing arrangement was 
after the coil to eliminate as mut! 
as possible the effects of temper 
ture stratification in the air strea 
It may be seen from Tab!e 2th 
with coil A the readings at static 
2 were lower (except in five cas 
than the readings at stati 
However, when coil B was 
stalled in the duct, even though® 
other conditions were kept ™ 
same, station 2 gave consistent"! 
higher readings. This demom 
strates that the problem is purty 


, 


Accuracy of Psychrometric 
Determinations 


The accuracy of a psychrometric 
determination is not necessarily 
the same as the accuracy of a psy- 
chrometric instrument. Since it is 
practically impossible to obtain 
a completely homogeneous air- 
vapor mixture throughout a large 


Sectut 
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Table 3—Accuracy of Heat Transfer Results Based on 
Psychrometric Determinations* 

















Test Data 
Temperatures 
—_—_—— —_—_——_—_ Pounds of Electrical 
Station 1 Station 2 Dry Air Input 
-~ ; ——<—$—_—_—_——__—— Per Hr Btu/Hr 
D.B W.B. D.P. D.B. | W.B. | D.P. 
es apne a stains = mn sapien 
60.38 59.19 58.40 65.14 61.08 58.70 4750 4625 
62.74 61.84 | 61.31 67.88 63.56 61.18 4790 4400 
60.91 60.40 60.10 66.07 62.15 60.00 4610 4425 
55.92 55.50 55.20 62.08 58.04 55.50 3200 4510 
56.60 56.02 55.77 62.71 58.35 55.68 3090 4550 
Comparison of Results 
; ; Heat Transfer Heat Transfer 
Electrical Based on W.B. Based on D.B. 
Input Total Heats and Specific Heat 
Btu Btu Percentage Btu Percentage 
per hr per hr Deviation per hr Deviation 
4625 5900 27 5480 19 
4400 5750 30 5970 35 
4425 5440 23 5830 32 
4510 5190 15 4880 & 
, 


4550 4480 


—1.5 4000 2 


*Differences in percentage deviation shown in this table are primarily due to different methods of 
mixing which were used during the tests. This demonstrates the need for adequate mixing of air 
streams when psychrometric determinations are being made. 


one of mixing and has nothing to 
do with the accuracy of the instru- 
ment itself. The average deviation 
between station | and station 2 for 
coil A is 0.33 deg wet bulb. This 
would correspond to an error in 
relative humidity of about 1.5 per 
cent while, in this case, the instru- 
ments themselves probably had 
errors of less than 1 per cent. The 
indicated error of 1.5 per cent is 
merely the degree to which it is 
possible to duplicate a determina- 
tion under the conditions stated, 
and must not be considered as the 
absolute error for the determina- 
tion itself, although it is probably 
near this value. For coil B the 
mean deviation is 0.19 deg wet 
bulb, and this corresponds to an 
error in relative humidity of about 
| per cent. 

ro illustrate still further the pos- 
sible errors in psychrometric de- 
terminations due to application of 
instruments, Table 3 has been pre- 
pared. This table indicates some- 
thing of the degree of absolute ac- 
curacy of psychrometric determi- 
nations by showing the agreement 
of heat transfer calculations with 
actual heat input from an electric 
heater. Four wet bulb and four dry 
bulb thermometers were installed 
at each temperature station before 
and after the heater; mixers were 
provided before each temperature 
station. The system was allowed to 
come to equilibrium, after which 
readings were taken of all ther- 
mometers every five minutes for 


two hours, giving a total of 100 
readings for each set of thermom- 
eters at each station. The heat in- 
put was obtained from a watt 
hour meter standard, ordina-ily 
used only for calibration pur, oses. 

An examination of the dew- 
points shown in Table 3 would in- 
dicate that the determinations 
made before and after the heater 
were accurate, since good agree- 
ment was obtained. However, 
when a heat balance is made, er- 
rors as great as 30 per cent may 
be indicated depending on the 
method used to calculate the heat 
transfer, and upon what type of 
mixing was used. This would lead 
to the conclusion that neither the 
dry bulb nor the wet bulb read- 
ings are correct, but that they are 
so related in error that the dew- 
points determined from them are 
in agreement. Another possible ex- 
planation is that the water vapor 
may have been completely mixed 
or diffused throughout the air 
stream, while temperature stratifi- 
cation continued. 


Conclusions 


This review has shown that psy- 
chrometric instruments available 
for general use at the present time 
are subject to errors of from 1 
to 3 per cent relative humidity. 
Only by using very precise meas- 
urements can the humidity be 
determined within 0.1 per cent, 
and, unless care is exercised in 
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selection and using instruments, 
serious errors of as high as 30 per 
cent may occur. The ability to ob 
tain accurate psychrometric data 
is more dependent on the applica 
tion of the instrument than upon 
the accuracy of the instrument it- 
self. 

There is, therefore, a real prob- 
lem in education to show how the 
instruments can be used to obtain 
correct results when applied to ait 
streams and large volumes of air- 
vapor mixtures such as the general 
atmosphere of a large room. Since 
the homogeneity of every atmos 
pheric condition is likely to be dif- 
ferent, it seems highly advisable to 
develop and use a reliable method 
of check for every application 
where a high degree of accuracy is 
desired. In some cases the best 
that can be done may be to take a 
large number of readings with two 
or more different instruments. In 
other cases, the advantage of a 
heat balance may be available 
Whatever the method of check 
may be, the responsibility will 
probably fall to the observer to 
devise one. 

It follows that it is very im 
portant that all who use psychro- 
metric instruments for the collec- 
tion of data to be used for the solu 
tion of a specific problem under- 
stand the limitation of the instru- 
ments and their applications as 
well as the method of attack for 
solving the problem. 
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F. C. BURNS, 30 YEARS WITH 
KEWANEE, IS DEAD 


Fred C. Burns, branch manager 
of Kewanee Boiler Corp., Kansas 
City, Mo., died on July 17, 1946 at 
the age of 56. He was born July 27, 
1890 at Kansas City, Kans., where 
he attended school. While attend- 
ing a Trade School he specialized 
in heating boilers. 


He was employed by the Ke- 
wanee Boiler Corp. for over thirty 
years and for the past fifteen years 
had been the Kansas City Branch 
Manager. 


He had been associated with the 
ASHVE over a period of eight 
years and the Officers and Council 
of the Society extend their deepest 
sympathy to his widow and son 
who survive. 


Mr. Burns was also a member of 
the Rotary Club and was a 
Shriner. 


CARL D. BUSHNELL DIES 
IN PITTSBURGH 


Carl D. Bushnell, founder and 
president of the Bushnell Machin- 
ery Co., Pittsburgh, Pa., and a 
member of the Society for over 
twenty-five years, died on August 
24, in the Allegheny General Hos- 
pital, at the age of 65. 


Born in Kalamazoo, Mich., he 
was graduated from the Univer- 
sity of Michigan in 1907 witha B.S. 
in mechanical engineering. His 
early training was with the West- 
inghouse Electric and Manufac- 
turing Co., Pennsylvania Steel 
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9. Temperature and Humidity 
Measurement and Control, by M. 
F. Behar. (Instruments Publish- 
ing Co., 1932.) 

10. A High Sensitivity Absolute 
Humidity Recorder, by Crandall 
Z. Rosencrans. (Industrial and 
Engineering Chemistry, April, 1930.) 

11. The Temperatures of Evap- 
oration of Water into Air, by W. 
H. Carrier and Daniel C. Lindsay. 
(ASME Transactions, V 01. 46, 1924, 
p. 739.) 

12. Rational Psychrometric For- 
mulae, by W. H. Carrier. (ASME 
Transactions, Vol. 33, 1911, p. 
1005.) 





Pulley Co., and the Pittsburgh 
Water Heater Co. for which he 
was mechanical engineer and fac- 
tory manager. in 1915 he went into 
business for himself selling me- 
chanical equipment and in 1921 he 
organized the Bushnell Machinery 
Co. He spent his entire business 
career in the Pittsburgh district. 


Mr. Bushnell had many friends 
and associates in the Society and 
will be missed by his colleagues in 
the Pittsburgh Chapter, as well as 
by his associates in the heating and 
ventilating profession. 


He is survived by his widow, 
Mrs. Helen W. Bushnell ; a daugh- 
ter, Doris, and two sons, John C. 
and George W. Bushnell, to whom 
the Officers and Council of the So- 
ciety extend their sincere sym- 
pathy. 


HARROLD ENGLISH DIES 
ON THE COAST 


The death of Harrold English, 
Los Angeles, Calif., president of 
English and Lauer for the past 
mineteen years, has been an- 
nounced. Mr. English was born in 
1883 at Richmond, Va. After fin- 
ishing High School he received 
private instruction in engineering 
and in 1906 he was named sales 
representative of the Buffalo 
Forge Co. on the Pacific Coast. 


He became president of English 
and Lauer in 1927 and was active- 
ly identified with heating, ventilat- 
ing and air conditioning in South- 
ern California for over thirty-six 
years. He handled the distribution 
of the equipment for fourteen 
leading companies in the air 


Heating, Piping & Air Conditioning, October 1946—ASHVE Journal t 


13. Webster’s New Intern «i, 
al Dictionary (Unabridged- \{,, 
riam Publishing Co., 1938.) 


14. Air Conditioning Prin 
by C. O. Mackey. (Intern: 
Textbook Company, 1941, | 
22.) 


15. An Electric Hygromet: 
its Application to Radio M > teo; 
ography, by F. W. Du 
(Journal of Research, NBS 2) 723 
744, 1938.) 


16. An Improved Electr: 
grometer, by F. W. Du 
(Journal of Research, NBS 23 70) 
714, 1939.) 


conditioning, cooling, heati: 
ventilating industry on the | 

He was instrumental in organizing 
the Southern California Chapter o; 
the Society and took an active i: 
terest in its affairs. 


The Council and officers 
AMERICAN Socrety oF Heatiy 
AND VENTILATING ENGINEERS ex 
tend their heartfelt sympathy to his 
widow and son, Robson English, w! 
is carrying on for his father i 
management of the firm. 


OTTO C. ROSS DIES IN 


INDIANAPOLIS 
Word has been received of the 
death of Otto C. Ross, district 


manager of the American Air Fi! 
ter Co., Indianapolis, and owner 
of the Ross Power Equipment ©: 

on August 19, 1946, after having 
been in poor health for a year, al- 
though he continued to be active 
until three weeks before his deat 


Mr. Ross was born in 1872 at 
Angola, Ind. He received his B.S 
degree in mechanical engineering 
from Purdue University in 18> 


Although he was seventy-fou! 
when he died, Mr. Ross was looked 
upon by his friends as a young 
man because of his keen mentalit) 
and his ever active sense of humor 
His loss will be felt by a grea! 
many of his friends and associates 


in the heating and ventilating pro 
fession. 


He is survived by his widow 
Mrs. Nell Bowden Ross, to hom 
the Officers and Council of the So 
ciety extend their sincerest sy™ 
pathy. 
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Friction Charts for Gases Including 


Correction for Temperature, 
Viscosity and Pipe Roughness 


By Richard D. Madison* and Walter R. Elliot,** Buffalo 


Te FRICTION loss for fluids of any 
viscosity and density flowing in 
pipes having any degree of rough- 
ness can be computed from charts 
based upon two variables, the Rey- 
nolds number and relative rough- 
ness. Rouse’ and Moody?” have pre- 
pared such charts, Using these 
same data, Wright® has prepared 
a simplified chart for the friction 
of standard air in round, galvan- 
ized iron ducts. This simplification 
limits the flow to standard air but 
makes application to other gases 
difficult. 


The charts presented with this 
paper extend the usefulness of the 
Wright chart and simplify further 
the solution of problems involving 
various densities and viscosities. 
The data used are the same as for 
the other charts but the friction 
loss is expressed in number of pipe 
diameters duct length which 
would have one velocity head loss. 
The friction of fluids other than 
air may be found when they come 
within the range of the chart. 


Streamline and Turbulent Flow 


For fluids flowing in conduits 
the friction loss may be calculated 
by means of the Darcy equation: 


m=1(=) (+) ‘ike (1) 


hg =head loss in feet of the fluid 
flowing 

L=length of pipe in feet 

D =diameter of pipe in feet 

V=velocity of flow in feet per 
second 


where 


* Research Engineer, Buffalo Forge Co. Member 
of ASHVE 
a of Experimental Engineering. Buffalo 
ae 0. 
eval tion of Boundary Roughness, by Hunter 
a Proceedings of Second Hydraulic Con- 
— University of Iowa, Bulletin No. 27, 
weet Factors for Pipe Flow, by Lewis F. 
- rs (ASME Transactions, November, 1944, 


ii New Friction Chart for Roung Ducts, by D. K. 
ine’ pa saenve TransActions, Vol. 51, 
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SUMMARY—The solution of prob- 
lems involving fluid flow and 
friction will be simplified by means 
of the charts presented in this 
paper. Methods of making correc- 
tions for temperature, viscosity and 
pipe roughness are explained and 
the use of the charts is illustrated 
by solution of typical problems. 
These charts are to be used with 
the ASHVE Air Friction Chart and 
will extend its range of usefulness. 


g=acceleration of gravity in feet 
per second per second 


f=friction factor, dimensionless. 


Within the region of laminar 
flow, with Reynolds number less 
than 2000, the friction factor f is 
a function of Reynolds number 
only, and is independent of the 
roughness of the pipe wall. The 
values of f are given by: 


64 
f = — 
NR 
where 
NRe = VD 
v 


Nr, = Reynolds number, dimension- 


less 
V =Fluid velocity, feet per secona 
D = Diameter of pipe in feet 
v=kinematic viscosity feet? per 
second 


In the completely turbulent re- 
gion the friction factor f depends 
only on the relative roughness of 
the pipe wall, and is independent 
of Reynolds number. 

At extremely high velocities 
with rapidly varying pressures the 
value of f depends upon the Mach 
number, which is the ratio of the 
velocity of the fluid to the velocity 
of sound in the fluid. Such high 
velocities are not considered in 
this paper. 

Between Reynolds number val- 
ues of 2000 and 4000 there exists 
a critical zone in which flow may 
be either laminar or turbulent. The * 


condition of flow depends to a 
large extent upon initial turbu- 
lence of the fluid entering the pipe, 
shock waves, and any other factors 
which might affect the stability of 
flow. Above a Reynolds number of 
3000 to 4000 flow is definitely tur- 
bulent, but not necessarily com 
pletely so. In this transition zone, 
in which lie the majority of cases 
of air flow encountered in air con- 
ditioning applications, the friction 
factor f depends on both the rela- 
tive roughness of the pipe wall and 
on Reynolds number, according to 
the Colebrook function upon 
which subsequent analyses have 
been predicated. 

The value of the friction factor 
f in turbulent flow has been found 
to vary widely due to differences 
in manufacturing and fabrication. 
For example, this variation may be 
+10 per cent from the chart values 
for new steel or wrought iron pipe. 
In the case of old pipe the value of 
f can only be estimated in the ma- 
jority of cases, because the degree 
of roughness and the reduction in 
effective diameter are matters for 
conjecture. As the roughness of 
very irregular channels such as 
mine airways cannot be accurately 
determined estimates of friction 
losses may vary considerably but 
such estimates however, 
been applied in practical cases and 
have been found satisfactory. The 
velocities usually lie within the 
completely turbulent region 


have, 


The Friction Factor in the 
Transition Region 


In the transition zone in which 
the fluid is turbulent but not com- 
pletely turbulent, the Colebrook* 
function expresses the relation 
ship betwen the friction factor, 


*Turbulent Flow in Pipes with Particular Refer- 
ence to the Transition Point Between Smooth and 
Rough Laws, by C. F. Colebrook. (Journal of the 
Institution of Civil Engineers, London, v. 11, 
1938.39, pp. 133-156.) 
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Fig. 1—Friction of air in straight und 
eet duct having 40 joints p - |, 

t (based on standard air at 29.92) . 
mercury barometric pressure and ) p) 


pipe roughness and Re, 
number as 








(5) 

’ D 2.51 
a= —2 log} ———_+—— 
Vr 3.7 NReV } 

Hee ane 
D 2.51 
= —2 log] ———+ - 
3.7 VD 
where 
f=friction factor, dimens 
€=pipe roughness, feet 
D =pipe diameter, feet 
vu =kinematic viscosity, fe 
second 
V =fluid velocity, feet per 
Nre=—— = Reynolds numtx 


vs mensionless 


Friction charts for fluids a 
example, Fig. 1, include as 
ables the pipe diameter, 
velocity, friction loss and capacity 
In addition to these, two other va 
ables should be included as ini 
cated by the Colebrook functior 
namely, pipe roughness and flu: 
viscosity, the latter being include 
in Reynolds number. Therefor 
it would be desirable to apply suit 
able correction factors to frictio 
charts drawn for standard co: 
tions but this is not always p 
sible. However, in some cases 
can be done in a relatively simp! 
manner as shown in the following 
text. 


Friction Charts 


A friction chart for air 
is a slight modification of that pu 
lished in the Heatinc, VEN" 
ING, AiR CONDITIONING GUID! 
is reproduced in Fig. 1. This 
gives the friction loss for air | 
ing in galvanized ducts havi’ 
joints per 100 ft and appli 
air weighing 0.075 Ib per « 
Changes in pressure, tempe 
and humidity change the vis: 
of the air and hence Rey: 


Fig. 2—Correction of friction loss for 

pipe roughness (multiply friction ob- 

tained from Fig. 1 by correction |:ctor 

corresponding to given velocity rough- 
ness and diameter) 
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Table 1—Values of Roughness Corresponding to Various Kinds of Pipe Surface 





Degree of e — Roughness 
Pipe 

Roughness n feet 
Prawn Tubing «~.---+-eeeeee ence cere eee eneees Very smooth.. 0.0000015 
New Steel or Wrought Iron Pipe. . . Medium smooth ‘ 0.00015 
Gals ized Irom ..... oy dh ie Cob a ab us aewhonae Average .... ; 0.0005 
Average COMCTETE 2.2.22 ese eee e ee cen eeecennees Medium rough 0.003 
pee we Riveted Steel ......... ee en ae? Very rough ... 0.01 


determined and applied to Fig. 1. 
This application is difficult since 
the velocity and diameter each 
enter Equation 1 twice. 


number. No correction need be ap- 
plied for temperatures between 60 
and 80 F. Within the usual range 
ef conditions encountered in air 
conditioning, the error introduced 
by the variation of the viscosity is 
small and may be neglected. 


Correction for roughness can be 
made by use of Fig. 2. Friction 
loss values obtained from Fig. | 
should be multiplied by the cor- 
rection factor obtained from Fig 
2 for the given velocity, roughness 
and diameter. 


For exact work involving larger 
changes in temperature and pres- 
sure than those normally encoun- 
tered, correction factors should be 


ROUGHNESS CORRECTION FACTOR 
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Fig. 3—Relation between velocity, duct diameter and number of diameters duct 
length equal to one velocity head friction loss (multiplying factor for 
roughness also shown on chart) 
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These correction factors were 
computed from the values of 
roughness « given in Table | 

It is sometimes convenient to 
determine directly the number of 
diameters of duct length having a 
loss in static pressure of one veloc- 
ity head. For flow in closed con- 
duits, the Darcy formula is 


L hg 


© AG) 


Where hi; is equal to V*, the num- 


29 


ber of diameters for one velocity 
head loss is a function of the fric- 
tion factor f only. For the flow of 
air in galvanized ducts the rough 
ness coefficient of the duct may be 
considered constant, and for stand- 
ard air the viscosity and density 
are also constant. The Darcy equa 
tion for this particular case then 
simply states that the number of 
diameters of duct length required 
for a friction loss of one vefocity 
head is a function of f and there- 
fore a function of the diameter and 
ve locity only. 


Fig. 3 shows the number of 
diameters of duct length for one 
velocity head loss. This chart in- 
volves exactly the same informa- 
tion used in the construction of 
Fig. 1, but is rearranged on rec 
tangular coordinates and is in- 
tended to be auxiliary to the 
ASHVE friction chart Fig. 1. 


If the duct has a roughness co- 
efficient other than that for stand- 
ard duct, a correction factor may 
also be obtained from Fig. 2 and 
applied to both Figs. 1 and 3, but 
is applied as a multiplier for Fig. 1 
and divisor for Fig. 3. In Fig. 3a 
similar family of roughness curves 
has been superimposed on the 
chart but roughness correction 
factors obtained from Fig. 3 are to 
be applied as multiplying constants. 


Additional Charts 


To facilitate mathematical compu- 
tations two additional charts have 
been included. Fig. 4 shows the kine- 
matic viscosity of common fluids 
over the range of temperatures nor- 
mally encountered. Fig. 5 gives the 
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Fig. 6—Chart illustrating use of Fig. 3 in Examples 3 and 4 


relationship between velocity and 
velocity pressure for gases of various 
densities. 


Correction for Variation 
in Viscosity 

Ifa correction for viscosity need 
be applied the number of diam- 
eters for the loss of one velocity 
head can be determined directly 
from Fig. 3. 

For any given pipe (in this case 
standard galvanized) the friction 
factor depends on the pipe diam- 
eterandon Reynolds number 2? 

v 

It is seen from the latter, that 
a change in the fluid viscosity can 
be accounted for, as far as the 
Colebrook function is concerned, 
merely by including an equivalent 
but reciprocal correction to the 
fluid velocity. For example, if the 
fluid is other than standard air such 
that the kinematic viscosity is 
doubled, the friction factor can be 
selected as though the viscosity 
were that of standard air and the 
velocity halved. It is preferable to 
apply this equivalent correction to the 
velocity rather than the diameter, 
as by so doing only one term of the 
Colebrook function is involved and 
the procedure is therefore rela- 
tively simple. 


Examples 


Use of these charts can best be 
illustrated by the following ex- 
amples. 


Example 1. (Use of Fig. 1): A volume 
of 6000 cfm of standard air is to be deliv- 
ered through a galvanized duct. What is 
the minimum allowable duct diameter if the 
friction loss is not to exceed 0.5 in. water 
per 100 ft of pipe? 


At the intersection of the horizontal line 
of 6000 cfm capacity and the vertical line 
0.5 in. friction loss read 20 in. diameter duct 
with an air velocity of 2800 fpm. 


oom at Gh 2. cage 2. oat Das 
ee peso in ampie i is 
Ty rough oad of galvanized duct with 
0} joints per 100 ft and carries the same 
quantity of air at the same velocity, what 
will be the friction loss per 100 ft of pipe? 


From Fig. 2 for very rough pipe at 2800 
fpm and 20 in. diameter find a correction 
factor of 1.98. 

Multiplying the friction loss per 100 ft of 
standard pipe by this correction factor the 
head loss is 


0.5 X 1.98 = 0.99 in. water 


Example 3. (Use of Fig. 3—Illustration 
means of Fig, 6.) : Air is delivered at 
fpm through a 48 in. galvanized duct. 
What will be the head loss due to friction 
in a length of 40 ft? 


BR ha pressure” read directly from 
Fig. 5 = 1.55 in. water. 

From Fig. 3, interpelating between the 
horizontal and vertical lines, one vel 


ocity 
head is lost in 76 diameters or (4X76)= 
304 ft of pipe. 


Loss in 40 ft = 42 1.550.204 in, water. 


304 
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DUCT DIAMETER -INCHES 
Fig. 7—Chart illustrating use of Fig. 3 in Example 6 


Example 4. (Correction to Fig. 3 for 
pipe roughness) : If the pipe in Example 3 
were medium smooth instead of average 
galvanized construction how many diam- 
eters would be required for the loss of 
one velocity head? 

From Fig. 3 for 48 in. medium smooth 
pipe at 5000 fpm the correction factor is 
l 

Number of diameters required = 76 
1.13 = 86 diameters. 

Loss of head in 40 ft = 0.204 x 0.866 
= 0.175 in 

Example 5. Correction for change in 
viscosity) : Air is powteg through a 30 
in. duct at 6000 fpm. If this ~ is at 
500 F., deduce the length of duct for a 
friction loss of 1 in. of water. 

From Fig. 4 showing kinematic vis- 
cosities, the viscosity of air at 70 F is 
1.63 X 10* and at F is 4.65 X 10°. 
Compared with standard air the ratio is 


468 = ao = = 2.85. (See scale at right 


hand edge of chart) 





The equivalent velocity for use with Fig. 


3 is therefore 6000 oar = = 2100 fpm. 


"Velocity Pressure = + ft of fluid 


where v is in feet per second 


( Vvexi2 ) : 
eo; in. water 
” 3600 X2 X32.2 X62.4 ? 


» in. t 
Py (—-) Pp. in. water 


py= ( —) in. water for standard air 





Py ~velocity pressure in inches 
of water 
where 
V =velocity in feet per minute 
p density in pounds per cubie foot «0.075 
for standard air 




















The number of diameters for one 
velocity head loss is then obtained from 
Fig. 3 at the intersection of the 2100 
velocity line and the 30-in. diameter 
line, and is 65 diameters. 

The velocity pressure varies as the 
square of the velocity and directly as 
the density. Since this density varies 
inversely as the absolute temperature 
the velocity pressure will also vary in- 
versely as the absolute temperature. The 
velocity to use in this calculation is the 
actual velocity and not the equivalent as 
figured above. In this case the velocity 
head will be 


(=) x 460 +70 ata} 
4005/ “4604500 °° 


(or may be read at 0.552 relative density 
from Fig. 5 

The friction loss is 1.24 in. in 65 diam- 
eters of 30 in. duct or ina length of 162.5 
ft. Length of pipe for friction loss of 
l in. = 371.24 XK 1625 = 131 ft. 


Example 6, (Use of charts with fluids 
other than air—II]lustration by means of 
Fig. 7) Saturated steam at 250 F and 95 
per cent quality is flowing through new 6 
in. pipe at 10,000 fpm. Calculate the friction 
loss in a length of 200 ft. 


The kinematic viscosity of saturated 
steam at 250 F from Fig. 4 is 
1.3 < 10* ft® per second. 


Kinematic viscosity of air at 70 F and 
29.92 in. barometric pressure. 
= 1.63 & 10* ft® per second 


Ratio a with standard air 
13 Xx 1 
aT 0.80. 
1.63 x 10* 
Equivalent velocity to correct for vis- 
cosity = 10,000 = 12,500 fpm. 
0.80 


From Fig. 3 the length of 6 in. pipe 
for a loss of one velocity head is ap- 
proximately 50 diameters or 25 ft. 

However, in this case medium smooth 
pipe is called for instead of jointed gal- 
vanized pipe, so the correction factor 
due to roughness is found on the 12,500 
velocity line and at a diameter of 6 in. 





for medium smooth pipe. This is inter- 
polated as a correction factor of 1.24. 

The number of diameters of pipe for 
one velocity head loss is 1.24 « 50 = 62 
diameters or a length of 31 ft. 

The specific volume of steam at 250 
F and 95 per cent quality is 13.13 cu ft 
Der pound as compared from the steam 
tables. 


Vy? 
The velocity head =h= “in 
ass ,000 
1 
644 13.13K144 
=0.228 psi 

where 

h =head in psi 

V=velocity, feet per second 
>——____—_-——_ in pounds per cubic foot 


specific volume 

The pressure drop in 200 ft of pipe 
200 X 0.228 = 1.47 psi, 
31 

In the case of steam the equiva- 
lent velocity may be high enough 
to be off the chart. However, since 
the lines approach the vertical for 
high velocities, such points may be 
determined by extrapolation with 
little error. 


The curve, Fig. 3, can be applied 
to any fluid, but in actual practice 
it will be found that the chart can 
be applied only to fluids in the 
transition zone where the flow is 
turbulent but not completely so. 
Therefore, the chart will be found 
to be useful for the flow of gases 
but not for the flow of liquids such 
as water which are largely used in 
the completely turbulent region of 


flow. 





Nomenclature 


I. connection with the effort to 
standardize abbreviations, graphical 
and letter symbols used by the air 
conditioning and refrigeration indus- 
ry, the American Standards Asso- 
ciation Nomenclature Committee 
B53, sponsored by the American So- 
ciety of Refrigerating Engineers, is 
endeavoring to find out just what is 
now being used by the industry. Ac- 
cordingly, the committee is writing a 
letter, directing the following ques- 
tions to two hundred representative 
firms engaged in refrigeration and 
air conditioning : 


1. What graphical symbols do you use 
in representing refrigeration equip- 
ment within the refrigeration cycle? 
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Standardization 


2. What letter symbols do you use? 

3. What abbreviations do you use? 

The scope of the inquiry is lim- 
ited mainly to nomenclature used 
in the refrigeration cycle because 
of the very complete sets of stand- 
ards already adopted for allied in- 
dustries and professions such as 
electrical, mechanical, hydraulics, 
and piping. Appropriate selections 
of these standards will be included 
in the final report of the committee. 


Close cooperation is maintained 
between Committee B53 and simi- 
lar American Standards Associa- 
tion committees, such as Z10, Letter 
Symbols and Abbreviations Science 
and Engineering; and Z32, Graph- 
ical Symbols and Abbreviations for 


Heating, Piping & Air Conditioning, 








Use on Drawings—both ot 
have liaison representatives | 
While the recipients of the ¢t;, 
were selected as being repres« 
of the industry, the inquiry is 
means limited to them, and t! 
mittee hopes that any firm « 
vidual interested in the s 
whether or not they receive a 
will send in a set of symbols « 
breviations which they use to 
with any suggestions they may car 
to offer. Communications shou! be 
addressed to D. F. Hayes, sec: 
Nomenclature Committee 
American Standards Associati 
East 45th St., New York 17, N 
Professor M. C. Giannini of \\; 
York University is the ASH\} 
representative on the Am. 
Standards Association Sec: 
Committee on Refrigeration N. 
clature. 


J. M. CURTICE, COLORADO, 
ANNOUNCES ORGANIZATION 


J. M. “Curt” Curtice ha: 
nounced his resignation as distric! 
manager of the Citizens Utilitic 
Co. and the formation of a new 
firm to be known as Curti 
Spencer Co., La Junta, Colo Hi 
has been associated with the Cit: 
zen’s Utilities company for |r 
years and has been district ma: 
ager since 1937. 


His early associations were \ 
the Pueblo Gas and Fuel Co., Pu 
blo, Public Utilities Consolidated 
Corp., La Junta, and Public Ser 
ice Co. of Colorado, Fort Collins 


Mr. Curtice joined the Society i 
1936 and has been a member of the 
Rocky Mountain Chapter since its 
organization. 


E. J. LONG ANNOUNCES 
NEW CONSULTING FIRM 


Edward J. Long, Drach Build 
ing, 427 E. Washington St 
Springfield, IIl., 
opening of consulting engineering 
offices, specializing in plumbing 
and heating design. He was gra 
uated from Springfield Junior 0! 
lege and later attended Carnegi 


Institute of Technology. During 


the war he was an Ensign, US ‘VR 


and served in the Pacific area «5 4 
member of the Submarine Squad: 
ron No. 45. He was recently ‘\s- 


charged as Lieutenant (j.g.) 
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NOMINATIONS FOR 1947 











Nominations for Officers 
and Council 


The Nominating Committee appointed to select can- 
Jates for Officers of the Society for the coming year, 
47. submits the following list of nominees : 


r Pre sident . 
8. M. Woops, Berkeley, Calif. 


or First Vice-President: 
G. L. Tuve, Cleveland, Ohio 


or Second Vice-President: 
\ E. Sracey, Jr., Essex Fells, N. J. 


or Treasurer: 
|. F. Cottins, Jr., Pittsburgh, Pa. 


or Members of the Council: 


Three Year Term 
M. W. Bisuop, Milwaukee, Wis. 
C. F. Borster, Lafayette, Ind. 
Leo HUNGERFORD, Los Angeles, Calif. 
Rk. F. Taytor, Houston, Tex. 


One Year Term 
E. N. McDonneE cL, Chicago, III. 


Respectfully submitted, 


NOMINATING COMMITTEE, 


M. W. BisHop, Chairman 
C. H. PesterFievp, Secy. 


In accordance with the provisions of the Society’s 
onstitution, By-Laws and Rules, ballots containing the 
ames of the above candidates will be sent to the member- 
up for voting upon prior to the Annual Meeting in 
pnuary 


Art. B-IX— Section 1. Twenty (20) or more members of the 
ciety, eligible to vote, may present to the Secretary, over their 
gnatures, the name of any member eligible to hold office in the 
xiety as a candidate for any office, provided such name is pre- 
ited at least (60) days preceding the next Annual Meeting, 
pecther with the written consent of the nominee to fill the office 
hr which he has been selected, and the Secretary shall add such 
nes to the ballot if they are not already included in the list of 
mes presented in the formal report of the Nominating Committee. 
uch names when presented shall be included on the printed ballot, 
ith special notation that they are presented by members inde- 
ndent of the Nominating Committee report. Any member 
minated for any office may withdraw his name as a candidate, 
hether nominated by the regular Nominating Committee or by 
‘nty (20) or more members, providing he does so at least 
brty-five (45) days prior to the next Annual Meeting. 


Art. B-IX—Section 2. The Secretary shall prepare ballots with 

names of all candidates and forward them to the members, 
gible to vote, at least thirty (30) days before the date of the 
nual Meeting, 


Nominations for Members of Committee 
on Research 


Although committees of the Society are usually ap 
pointed, in view of the great importance of the Committee 
on Research and the responsibility it would be called upon 
to assume, it has been made more representative of the 
entire membership of the Society by a process of election. 
The election is governed by the By-Laws for the election 
of officers, with the single exception that Members of the 
Committee on Research are nominated by the Council 
instead of by a Nominating Committee. 


In accordance with the provisions of Art. B-VIII 
Section 9, the Council announces the nomination of the fol- 
lowing members of the Committee for election to succeed 
those members whose present terms expire January, 1947 


COMMITTEE ON RESEARCH: 


Three Y ear Term 


R. C. Cross, Chicago, IIl. 

M. K. Faunestock, Urbana, III. 
Joun James, Cleveland, Ohio 

F. J. Kurtn, New York, N. Y. 

T. H. Urpaut, Washington, D. C. 


The regulations governing the nomination and election 
of members of the Committee on Research are as follows: 


Art. B-VIII—Section 9. Committee on Research. There shall! 
be a Committee on Research of fifteen (15) members, which shall 
function in accordance with the Regulations which govern the 
Committee on Research. The Council shall nominate previous to 
July first of each year, five (5) members of the Society, to serve 
for three (3) years, to replace the five (5) members of the Com- 
mittee on Research whose terms expire at the close of the Annual 
Meeting of the Society following such nomination. The Council 
shall vote on the nominees by letter ballot, and the Secretary shall 
publish the names of the candidates nominated in the October issue 
of the JouRNAL. 


Articce II—Researcu REGULATIONS 


(c) Any ten (10) members of the Society eligible to vote may 
present to the Secretary over their signatures, the name of one (1) 
or more additional nominees for the Committee on Research, pro 
vided such name or names are presented at least sixty (60) days 
prior to the next Annual Meeting, and such additional nominations 
shall be placed on the ballot opposite the nominations made by the 
Council, 


(d) The election shall otherwise conform to the regulations 
provided for the election of officers of the Society in the Constitu- 
tion, By-Laws and Rules. 


(e) Vacancies may be filled by the Council, such persons chosen 
by the Council to serve until a successor is elected at the next 
Annual Meeting. 
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INDUSTRIAL RESEARCH 





L. P. Saunders 
Lockport, N. Y. 


figures, a 


search, and the Federal Government a 


Research is a form of pioneering in which youth typified by 
courage, enthusiasm and imagination, has a conspicuous place, 
L. P. Saunders, Chairman, Committee on Research, told St. Louis 
Chapter Members recently. This is youth of mind, and many of 
our foremost inventors were also young in years, the average age 
of many being represented by approximately 25 years. 
According to the National Research Council, industrial re- 
search applied to modern industry employs app 
50,000 persons, 10,000 of whom are engineers. Very 
men appreciate that a long period of development is necessary. 
The usual length of time required for the development of a 
new discovery to a state of commercial practicability is from five 
= to eight years. Generally there are no short-cuts. 
Industry in the United States is spending about $200,000,000 on industrial » 
bout $60,000,000 more in addition to sums }y 
the individual states through state-supported educational institutions. [In round 
bout one cent out of each dollar grossed by manufacturing and agriculnux 
in the United States is spent on research. Whether or not, dependent on one’s poiw 
of view, this is sufficient to keep industry moving up the road of progress, will & 


roximately 
‘ew business 


answered in the years to come. 





THE INTERNATIONAL JOINT COMMITTEE 
ON PSYCHROMETRIC DATA 


This Committee was organized in 

January 1945 for the purpose of es- 

tablishing a set of international psy- 

chrometric tables as the need for such 

a standard had been evident for a 

number of years. A survey disclosed 

that various organizations and their 

members were using a variety of tables 

in which the values differed mate- 

rially. By joint discussion and inter- 

change of data, it was felt that a set of 

tables could be prepared which would eliminate differences and 

provide agreement upon certain fundamental concepts and 
constants. 

In order to facilitate the work on this project, because of the 
scattered locations of the representatives of the member bodies, 
a subcommittee was formed to e recommendations as to the 
fundamental concepts and constants. The subcommittee consists 


of Dean John A. Goff, Chairman, Uni- 
versity of Pennsylvania; C. S. Cragoe, 
National Bureau of Standards; L. P. 
Harrison, U. S. Weather Bureau; and 
Dr. F. G. Keyes, Massachusetts Insti- 
tute of Technology. 


A comparison of the various psy- 
chrometric tables and charts in use by 
the members of the various societies 
represented on the Committee was 
prepared by Dr. Andrew Gemant, of 


the Detroit Edison Co., and has been circulated to the represen 
tives of those interested in seeing such comparison. 


J. H. Walker, Detroit, is serving as Temporary Chairma, 
B. M. Dmitrieff, New York, is Temporary Secretary and 
organizations represented on the Committee are as follows: 












J. H. Walker 
Detroit, Mich. 





ee Tas aE Cia Dee bs io ono civ accdecceeenkt cssnvesnbabaceveeeesad J. L. York 
American Society of Heating and Ventilating Engineers. ..............-+6000005- Dean John A, Goff 
American Society of Mechanical Engineers... ............0ccecccccecccccccseccesces B. A. Dmitrieff 
i on can uuenesdnnesasewdess tecedntelewee Dr. F. G. Keyes 
American Society of Refrigerating Engineers. ......... <<... -00seeceeeeeceeees Prof. B. H. Jennings 
a es ok cea peice enews due nveeabenn’ Robert L. Dexter 
Institution of Heating and Ventilating Engineers (London, Eng.).............+.-0-s00++ H. H. Bruce 
Meteorological Division Air Ministry (London, Eng.) ........... 660-000 eceeecesceeeceues G. A. Bull 
Meteorological Division Canadian Department of Transport. ..............0eseee0es T. J. G. Henry 
I i ee a a Lh os oaths dam melon anhante C. S. Cragoe 
National Physical Laboratory (London, Eng.)............00ccccccecccccccsccccuceeeees J. P. Mullen 
es Ng... soci cu cuseceeuhedesendadecaseakeamene Dr. C. D. Niven 
es CE DOD... . sn gcesencceaduetebsetanbensacaeenee Prof. David Brunt 
ee IIIS oc. ne pakdiegueddbaoctmatacad ab oudeanened Chief—Meteorological Branch 
IND Stic IRE aS on aned in baabvdetipdadbanchandaeterslstentenaniel Commander R. H. Maynard 
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RESEARCH PROGRAM 
ON 


FILTERS PLANNED 


A comprehensive research program on testing methods for air cleaning devices has 
. been undertaken by the Committee on Research and these investigations will be 
under the direction of the ASHVE Technical Advisory Committee on Air Cleaning, 

of which R. S. Dill, Bureau of Standards, is chairman. 

The Society's earlier studies in this field in cooperation with the University of 
Minnesota have provided some valuable reports on the effects of various factors on 
filter performance. 

The problem is complex because of the wide variation in both equipment and 
applications, so that the present program will include an analysis of test methods now 
employed, followed by an investigation of standard dusts and their preparation. A 
test code or codes is the ultimate goal of this research and interested organizations 
have already pledged their support. 





COOLING LOAD PROBLEMS 


The Technical Advisory Committee on Cooling Load met with members of the Laboratory staff at Cleveland 
on August 23 under the Chairmanship of W. E. Zieber, and the accompanying photograph shows the members in 
session. 

The Committee prepared recommendations on the following matters: 

7 (a) The importance of clarifying the difference be- 
a5 by tween instantaneous rate of heat gain and cooling load. 
















(b) Additional practical examples of cooling installa- 
tions in the HEATING, VENTILATING, AIR CONDITION- 
ING GUIDE. 


(c) The correlation of data on methods of calculating 
periodic heat flow. 


(d) The preparation of design tables and design data 
for periodic heat flow. 


(e) Additional studies to evaluate the principle and 
application of the sol-air thermometer. 


(f) The completion of the study of the volumetric 
specific heat of building materials and the publication 
of data compiled and determined. 


(g) The experimental determination of the absorp- 
tivity for sunlight of surfaces covered with exterior 
paints of various colors. 


7 a) ee 
ce a x \\ Praca 


lo 
’ Free en] 
~‘ as 
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Technical Advisory Committee on Cooling Load meet with Laboratory Staff 









W. E. Zieber 
y Oe h J. P. St rt, Prof. C. O. Mack 
° , Cyril Tasker, C. M. Humphreys, J. P. Stewart, , . Mackey, 
Ch cA av. ~ ge N. Livermore, R. H. Heilman and H. B. Nottage 
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Public Square 


p Society's Northern Ohio 


Chapter has extended to all members 
a cordial invitation “to come to 
Cleveland for the 53rd Annual Meet- 
ing of the ASHVE and the 7th In- 
ternational Heating and Ventilating 
:xposition.” 

During 1946 Cleveland celebrates 
its Sesquicentennial anniversary. It 
is the sixth largest city in the United 
States and among its outstanding 
landmarks are the Public Square, 





Museum of Art, Municipal Stadium 
and the Cultural Gardens. 

On September 16 at a special 
meeting of the members of the Com- 
mittee on Arrangements a program 
for the entertainment of visitors to 
the Meeting, which will be held Janu- 
ary 27-30, 1947, was outlined. Regis- 
tration will be opened at the Hotel 
Statler and committee meetings and 
technical sessions will be arranged 
to permit visiting members the great- 


Come to 
CLEVELAN 5 
for the 
53rd Annual 


Meeting 





Hotel—Name and Location 
Alcazar Hotel, Surrey at Derbyshire Rd 
Allerton Hotel, Chester at E. 13th St 


Auditorium Hotel, St. Clair at E. 6th St 
Belmont, 3844 Euclid Avenue ; 
Bolton Square Hotel, 8907 Carnegie Avenue 
Carter Hotel, Prospect at E. 9th Street 
Colonial Hotel, 523 Prospect Avenue 


Fenway Hall, Euclid at E. 107th Street 
Fern Hall, 3250 Euclid Avenue ‘ 


Garfield Hotel, 3848 Prospect Avenue 
Gillsy Hotel, 1811 E. 9th Street 


Hollenden Hotel, 610 Superior Avenue 
Lake Shore Hotel, 12506 Edgewater Drive 
Melrose Hotel, 8015 Euclid Avenue. 

New Amsterdam, Euclid at East 22nd Street 


Olmsted Hotel, Superior at E. 9th Street 
Quad Hall (Men Only), 7500 Eaclid Ave 


St. Regis Hotel, 8205 Euclid Avenue 
Sovereign Hotel, 1575 East Boulevard 


Statler Hotel, Euclid at E. 12th Street 
Stockbridge Hotel, 3228 Euclid Avenue 
Tudor Arms Hotel, 10660 Carnegie Avenue 
Wade Park Manor, Park Lane at E. 107th St 
Westlake Hotel, Blount Rd., Rocky River 








and 


Exposition 


est opportunity to attend th 
tion. There will be inspect 
and special ceremonies at 
search Laboratory at 72] 
\ve 


It is planned to have 


evening party and the anr 
quet will be on Wednesday 
29. There is every indication ' " 
there will be a big atten 
members at the meeting 


technical sessions and a 


Single Double Twin-Bed 
$3.00 $5.00 $5.00 
2.65-4.5( 4.00-6.50 5.00-7.50 
2.00 R.W © 3.00R.W 3.00 R.W 
2.25 R.W.&T 3.50 R.W.&T. 3.50 R.W.&T 
2.00-3.50 4.00-6.00 4.50-7.00 
2.00-4.00 3.00-6.00 4.50-7.01 
2.50-3.00 3.50-4.00 4.50-6.06 
4.00-7.00 6.00-8.00 7 .00-9.04 
2.75-3.00 4.50-5.00 5.00-7 06 
2.00 R.W 3.50 R.W. 3.50 R.W. 
3.00-5.01 5.00-8.00 
2.00-3,00 3.50-4.0¢ 
1.50 SPB 2.50 SPB 
1.50-2.01 3.00 3.50 
1.50 R.W 2.50 R.W 
2.00-3.00 3.00-4.00 4.50-5.00 
1.50 R.W 2.50-3.00 R.W 3.00 R.W 
300-5.00 4.50-6.50 5.00-12.06 
+S 6.00-8.00 
1.25-1.50 R.W 2.50-3.00 R.W 3.00 R.W 
2.00-3.01 3.50-4.50 4.50-6.00 
1.50 R.W 2.50-3.00 R.W. 3.00-3.50 R.W 
5.01 5.00-7.00 6.00-8.00 
2.50 4.00 
1.50 R.W 2.50 R.W 
2.50-3.01 3.00-.4.00 3.50-6.00 
2.50-5.00 4.00-6.00 6.008 .00 
(suite) (suite) 
3.00-6.00 5.00-8.00 5.00-8.00 
2.0 3.01 4.00 
3.50-8 Of 5.50-20.00 
3.50.5.00 5.50-9.00 
3.00-4.00 5.00-6.00 6.00-7.00 
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Euclid Ave. at 9th St., Cleveland 


ng with the 
Heating and Air Conditioning Asso 
ition are planned. 

\mong the subjects for discus- 
sion at the technical sessions will be 
radiant heating, application of de- 
humidification equipment, transmis- 
sion of odors, air flow into suction 
openings, and other papers on the 
medical aspects of atmospheric en 
vironment. 

\ll Society members are urged to 
use the special hotel reservation form 
which was sent to them for making 


D. L. Taze, General Chairmay 
Honorary Chairmen 
L. T. Avery C. F. Eveleth G. L. Tuve 
Vice Chairmen 
E. B. Cary F. A. Kitcher 
P. D. Gayman L. S. Ries 
1. M. Black, Secretary 
Banquet—John James, Chairman; Walter Baggaley, l’ice- Mrs. J. P. Jones, Mr. and Mrs. W_ R. Rhoton. Mrs. L. S. Ries 
Chairman ; R. W. Dickson, Jr., D. Gladieux, D. E. Mannen, E. W Mrs. Cyril Tasker, Mrs. G. L. Tuve 
Philips Publicity—W. R. Moore, Chairman: K. T. Davis. W. E. Evynor 


Entertainment—R. |. 
Pogalies, E. J. Sable. 

Finance—E. F. Morse, Chairman; H 
Platz, J 


Inspection—L. G. Powers, Chairman; W. 
Jackett, W 
Laboratory—C. M. Humphreys, Chairman; R. M 
Stamberger. 

Ladies—R. H. Cutting, Chairman; Mrs. R. H. Cutting, Mrs 
Avery, Mrs. P. D. Gayman, Mrs. C. M. Humphreys, Mr. and P.B 


Chairman; K. A. Gottschalk, L. H 
G. V. Parmelee, J. J. LaSalvia, R. F. 


LT 






National Warm Air 


Clark, Chairman; S. R 


W. Heisterkamp, J. F 
A. Schurman, A. L. Vanderhoof 
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When the 


reservation 


hotel 
sent. 1s 


hotel 


to which 


reservations 
Was 
unable to supply the type of reserva 
tion required, the request will be for 
warded to the Housing Bureau of 
the Cleveland Convention and Visi 
tors Bureau for assignment to an 
other hotel. 
all cases will come direct 


Direct confirmation in 
from the 
hotel which accepts a reservation 
In addition to inspection trips, 
which will be arranged by the North- 
ern Ohio Chapter Committee, to vari 
ous industrial plants, there is much 


COMMITTEE ON ARRANGEMENTS 


Reception—J. | 
Chairman; J. 1 


W R. Rhoton, L 


M. Rowe, Vice 
P Miller Sessions—R. L 


: man 
Conner, 


Guilbert. L. H *R. A. Jack, John Richmond 


Wilhelm, Chairman: G. P 
Foley, J. | 


(Cincinnati Chapter), | 
Byers, Chairman; E. E 
P. M. Berry, J. ¢ 
lr. D. Dravage, J. K. Kinkaid, A. E 
Transportation—R. F 
Fleming, J. A 


Slawson,. H. EF 


Hall, ¢ 


of interest to see in Cleveland tor 
the sightseer among which are the 
Case School of Applied 
where the Warner and Swasey Ob 
Western Re 
Ohio's 
Se\ 


Science 
servatory 1s located, 
serve University, one of 
oldest institutions of learning, 
erance Hall, nationally known as the 
home of the Cleveland Symphony 
Orchestra, 
Natural 


which is a museum of early 


Cleveland Museum of 


History, Dunham Tavern 

\meri- 
cana 

The 7th International Heating and 


Ventilating Exposition to be held 
at Lakeside Hall, Cleveland, during 
the five days, January 27-31, will 


be the largest display of equipment 
in the history of the industry 


Manufacturers who have taken 
space have disclosed that the number 
of items produced has increased si 
greatly that many exhibitors will be 

; display S 


token | 


which will require far less space than 


able to show only 
it they were to feature their entire list 
ot products 

During the war many new prod 
ucts were produced and many types 
of equipment redesigned to meet the 
needs of material shortages 

Visitors to the Exposition will be 
admitted only by invitation. The Ex 





\dvisory Committee is 
Alfred J. Offner, presi 
AMERICAN SOCIETY 0} 

AND VENTILATING ENGI 


and 


position 
headed by 
dent of the 
HEATING 
NEERS, the management of the 
Exposition is under the direction of 


Charles F. Roth and E. K 


stevens 


Nachman, Vte: 

Grandstaff, H. L. Rep 
Wetzell, H. K. lTenning 
(Central Ohio Chapter 
Maurer, Vice-C hasr 


Frisse, C, I 


%. B. Breneman 





Boehm, Jr., L. C. Burkes, H. F. Curtis 
Lavelle, H. A. Tolerton 
Sherman, Chairman; L. W. Dunbar 


\ Mi Keeman { k Matthews 














NOMINEES FOR 1947 OFFICERS 





For President—Dr. B. M. Woods, 
Dir. of University Extension, Uni- 
versity of California, Berkeley, 
Calif., was born in Lampasas, 
Tex., September 22, 1887. He re- 
ceived his degree of E.E. from the 
University of Texas in 1908, his 
M.S. in electrical engineering in 
1909, and his degree of Doctor of 
Philosophy in 1912. He has been 
associated with the University of 
California for 35 years. 

During the years 1921-1923 he 
was director of the Summer Ses 





Dr. B. M. Woods 
Berkeley, Calif. 


_ sion at the University of California 


at Los Angeles, and from 1923 to 
1925 was Assistant Dean of the 
University. From 1924 to 1930 he 
was Associate Dean of the Uni- 
versity and Representative in Edu- 
cational Relations. In 1930 he was 
appointed to the chairmanship of 
the Mechanical Engineering De- 
partment, and in 1942 became Di- 
rector of the University Extension. 

In 1936 Dr. Woods took a year’s 
leave from the University to accept 
appointment in Washington, D.C., 
with the National Resources Com- 
mittee as consultant in a Survey of 
Federal Research in the United 
States. Returning to the Univer- 
sity, he maintained relations with 
the National Resources Planning 
Board, serving as chairman of the 
region covering California, Ari- 
zona, Nevada and Utah until it 
was dissolved by an Act of Con- 
gress in 1943. He served as presi- 
dent of the American Society of 
Planning Officials in 1943, as a 
member of the National Advisory 
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Committee on Engineering, Sci- 
ence and Management War Train- 
ing of the U. S. Office of Educa- 
tion, and numerous others. 

Dr. Woods, in collaboration with 
colleagues, has written a book on 
engineering economy, one on the 
dynamics of airplanes, and has 
contributed many miscellaneous 
technical and non-technical arti- 
cles to various publications. 

He is also a member of the 
ASME, SPEE, a fellow in the 
American Association for the Ad- 
vancement of Science, an honorary 
member of the Air Conditioning 
Society of San Francisco, a 
founder member of the Institute of 
the Aeronautical Sciences, etc., 
Sigma Xi, Tau Beta Pi, Eta Kappa 
Nu, and Phi Delta Kappa. 

Dr. Woods was instrumental in 
organizing the Golden Gate Chap- 
ter of the ASHVE, and served as 
its first president in 1937. He has 
been a member of the Society’s 
Council since 1942, served as chair- 
man of its War Service and the Fi- 
nance Committees in 1944 and as 
chairman in 1945 and 1946. As 
First Vice President he served as 
chairman of the F. Paul Anderson 
Award Committee. 


For First Vice-President—G. L. 
Tuve, Case School of Applied 
Science, Cleveland, Ohio. Profes- 
sor Tuve was born on May 26, 
1896, at Canton, S. D., where he 
attended Public School and 
Augustana Academy. He attended 
Augustana College, Sioux Falls, 
S. D., Northwestern University, 
Evanston, Ill., and received his 
B.S. and M.E. from the University 
of Minnesota, Minneapolis, Minn., 
in 1920 and 1921. 

Since receiving his degrees in 
mechanical engineering he has 
specialized in heating, ventilating, 
air conditioning, heat transmission 
and air flow. His industrial expe- 
rience has been with the Public 


Service Co. of Northern I). ojs 
the Allis-Chalmers Mfg. Co . th. 
American Locomotive Co.. an¢ 
others. After spending some time 
on the staff of the Univers 
Minnesota he became Ass 
Professor of mechanical engi jeer. 
ing at the University of Mo 
and later became Professor a 
Head of the Department of Me. 
chanical Engineering at 
Technological College. 
Professor Tuve served as 
man of the Society's Committ 





G. L. Tuve 
Cleveland, Ohio 


Research for two years, as a mem 
ber of its Council for five years, as 
Second Vice-President and a mem- 
ber of the Standards Committee 
and chairman of the special com 
mittee on Technical Papers in 
1946. Since joining the ASHV E in 
1932 he has served on many of its 
Research Technical Advisory 
Committees, as a member of the 
Meetings, Nominating, Standards 
and Guide Publication Commit- 
tees, and has contributed numer 
ous papers which appear in the So- 
ciety’s JouRNAL and TRANSACTIONS 
In his affiliation with the Northern 
Ohio Chapter, Professor Juve 
served on the Board of Governors 
for a number ‘of years and as its 
president in 1936. 

Professor Tuve is co-autho! 
Prof. C. F. Shoop of a text book 
entitled Mechanical Engineering 
Practice, now in its 7th printing, 
and used by about 30 engineering 
colleges. He has been a contribu- 
tor to Marks’ Mechanical Engi- 
neers Handbook and to many 
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echnical publications. Professor 
Tuve is also a member of the 
ASME and the Society for Promo- 
tion of Engineering Education, 
Sigma Xi and Tau Beta Pi. 


For Second Vice President— 
Alfred E. Stacey, Jr., Essex Fells, 
N_ ]., was born on March 10, 1885 
at F lbridge, N. Y. He received his 
preparatory education at the Mun- 
roe Collegiate Institute and ob- 
tained his M. E. degree from Syra 
cuse University in 1906. 

Following his graduation from 
the University he was employed 





Capt. A. E. Stacey, Jr. 
Essex Fells, N. J. 


as an engineer by the Buffalo 
Forge Co., Buffalo, N. Y. and in 
1908 he joined the staff of the Car- 
rer Air Conditioning Co., New 
York, as chief engineer. In 1909 he 
was appointed secretary and shop 
manager of the Elbridge Chair Co., 
Elbridge, N. Y., becoming its vice- 
president in 1911. Later that year 
he returned to Carrier Air Con- 
ditioning Co. as Western Manager 
with offices in Chicago. He re- 
mained in Chicago until May, 1919 
when he became chief of research 
at Carrier Engineering Corp., 
Newark, N. J. In 1928 he became 
vice president in charge of re- 
search and in 1931 he was ap- 
pointed vice president in charge 
of engineering. He served as vice 
president and technical sales ad- 
visor for the corporation in 1934 
and 1935. 


In December 1935 with A. C. 
Buensod he organized the firm of 
Buensod-Stacey Air Conditioning, 
Inc., New Yerk and served as vice 


president until he entered the 
Navy for active service. 

In December, 1941 he was on the 
aircraft carrier Lexington and 
with others received the commen- 
dation of the Commander-in-Chief 
of the Pacific Fleet. During his 
Naval service Captain Stacey 
made contributions to the im- 
provement and design of naval 
vessels, of such importance that 
the military effectiveness of cer- 
tain classes of vessels, including 
submarines in particular, was 
materially increased. 

He is the author of numerous 
papers and reports in scientific 
journals in the chemical, ceramic, 
and textile engineering fields 

Captain Stacey joined the 
ASHVE in 1914 when he was lo 
cated in Chicago and became affil 
iated with the Illinois Chapter 
serving as Secretary from 1916 to 
1919. Since that time he has taken 
an active part in the activities of 
the New York Chapter. He has 
served on the Society's Council 
and on many of its special com- 
mittees as well as a member of 
the Committee on Research, 1929- 
31, 1937-39 and as Chairman in 
1940-1941. He has also served as 
chairman and as a member of 
many code committees and Tech 
nical Advisory Committees, in 
cluding Committees on Corrosion 
in Air Conditioning Equipment, 
Transportation Air Conditioning, 
Air Conditioning in Industry, 
Heat Transmission, Cooling Load 
in Summer Aijir Conditioning, 
Sound Control and others. 

At the 52nd Annual Meeting of 
the Society in January, 1946, Cap- 
tain Stacey was awarded the F 
Paul Anderson Gold Medal, which 
is awarded bv the Society for dis- 
tinguished scientific achievement. 
This award was given to Captain 
Stacey for his outstanding con- 
tributions to the advancement of 
heating, ventilating and air condi- 
tioning. 

Captain Stacey is a member of the 
American Society of Naval Engi- 
neers, American Institute of New 
York, American Society for Testing 
Materials, American Society for the 
Advancement of Science, and the 
Acoustical Society of America, as 
well as the Delta Upsilon Fraternity. 
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For Treasurer—John I. Collins, 
Jr., Pittsburgh, Pa. Mr. Collins 
was born on March 25, 1895, in 
Pittsburgh, and following his 
graduation from the public schools 
in that city and after a short inter 
ruption due to World War I, he re- 
ceived his B.S. and C.E. degrees in 
1919 from the University of Pitts 
burgh, School of Engineering. 

Mr. Collins spent several years 
with Morris Knowles, Inc., con 
sulting engineers, and for a period 
of 17 years was employed by the 
subsidiaries of the Philadelphia 
Co., supplying gas, light and steam 


in Pittsburgh, which ended in 





J. F. Collins, Jr. 
Pittsburgh, Pa. 


August 1939, when he became sec 
retary-treasurer of the National 
District Heating Association. 

In recent years he successively 
held the positions of supervisor of 
Steam Distribution and supervisor 
of Steam Utilization with the Alle- 
gheny County Steam Heating Co., 
the steam subsidiary of the Phila 
delphia Co. 

Mr. Collins is the author of sev- 
eral papers on district heating; 
served as president of the Pitts 
burgh Chapter of the Society in 
1938, and from 1942-1945 served as 
a member of the Society’s Council, 
as chairman of both its Finance 
Committee and Chapter Relations 
Committee in 1943, a member of 
its Membership Committee in 1944 
and its chairman in 1945, chairman 
of the Joint Committee on 
Weather Statistics, and a member 
of the Research Technical Advi- 
sory Committee on Heat Require- 
ments of Buildings. Mr. Collins 
served as chairman of the Guide 
Publication Committee. 






















Artist’s sketch of $100,000 new headquarters of the Engineers’ Society of 
Milwaukee at 3112 W. Highland Blvd. 


MILWAUKEE ENGINEERS OPEN NEW 
HEADQUARTERS 


A week of feverish activity cli- 
maxed by a banquet at the munic- 
ipal auditorium with Dr. Charles 
F. Kettering, vice-president in 
charge of research for General 
Motors Corp., as featured speaker, 
is the way Milwaukee engineers 
celebrated the opening of their 
new headquarters. Engineers and 
friends, numbering 1550, attended 
the dedication dinner on September 
21 to hear Dr. Kettering speak on 
The Challenge and Opportunities of 
Tomorrow. Ernest Szekely, mem 
ber of the Council, represented the 
National officers of ASHVE. 

The four days, September 18-21 
were devoted to the program of 
dedication and each affiliated So 
ciety had on display a panel show- 
ing the scope of its activities. The 
Wisconsin Chapter of ASHVE ar- 


ranged an attractive exhibit. 


In 1944 the Engineers Society of 
Milwaukee purchased the elegant 
old home at 3112 West Highland 
Blvd., built by Frederick Pabst of 
Pabst Brewery fame. A campaign 
throughout industry of the area 
successfully raised a fund of $100,- 
000 to defray the cost of remodel 
ing and equipping the building 

The building was remodeled in 
keeping with the architectural 
style of the original structure yet 
embodying all the latest improve 
ments in construction such as in- 
direct lighting and acoustical ceil- 
ing to provide the most modern 
and complete facilities available 
Three small auditoriums, each 
with a seating capacity of approxi- 
mately 100 people and so arranged 
that two of them may be opened to 
the same program by means of 
sliding wall panels, are designed 


tor discussien group and te : 
meeting use. 

Founded in 1904 the Engi: -e;, 
Society of Milwaukee has ¢ jwy 
from a mere handful to a me 
ship of 1366 engineers of the \j 
waukee area. Embracing 
fields of engineering practi 
society's purpose is to impro\ « th: 
knowledge, technical skill, a 
cial usefulness of those er 
in the engineering professi 
keeping with this purpose the S 
ciety sponsors monthly me 
with an outstanding nati 
known member of the engin: 
profession as guest speake: 
cussion groups which featurs 
posiums on leading civil or t 
cal topics of the day, and st 
of civic items on the behalf oi 
ernment bodies for the purp 
presenting an unbiased tec! 


opinion. 
Through the years various 
sections of national engineering 


organizations have become 
ated with the society so that : 
horizons for cooperative a 
have been opened to engince 
of Milwaukee. Among affiliate 
groups are the American Institut: 


of Electrical Engineers, American 


Soctety of Mechanical Engineer 
American Society of Civil Engineer 
4 limerican Society of Refrig: ration 
Engineers, AMERICAN Soci 
HEATING AND VENTILATING | 
NEERS, the /nstitute of Radio 
neers and the /lluminating En: 

ing Society. 

The society publishes a mont 
magazine Milwaukee Engineerin 
each issue featuring news about 
meetings of both the society at 
affiliated organizations, as w: 
editorials on items of importanc: 





(left to right) Henry Oman, secretary, Ernest Szekely, vice president, J. A. Potts, president, 
E. L. Knebes, past president, L. T. Rosenberg, treasurer 


120 


Heating, Piping & Air Conditioning, October 1946—ASHVE Journal Se tion 


DAM 








ManrropA—Subject: There is an _ Engineering 
eason. (a sound film) presented through the courtesy of 
arnall- Waring Co., Philadelphia, and presented by G. C. 
avis with the assistance of Robert E. Moore. Pres. F. E. 
| thanked the entertainment committee for the success- 
1 outcome of the March 26th get-together with special 
preciation extended to G. C. Davis. President Ball 
pointed the members of the nominating committee, con- 
sting of William Glass, D. F. Michie and G. C. Davis. 
was moved and seconded that the invitation of J. C. 
avis to have a chapter meeting at his home be accepted. 
ttendance 16. 


Mempuis—July 15. In the absence of Pres. R. H. 
oshall, Vice-Pres. N. C. Ledbetter called the meeting 
order. Following the dinner, the minutes of the previous 
ting were approved as read and Oliver Holmes, chair- 
an of the auditing committee, reported the treasurer’s 
wks in good order. E. E. Scott, chairman of the meetings 
mmittee, urged the members to express their opinion 


SUMMARY OF LOCAL CHAPTER MEETINGS” 


as to the most interesting subjects for discussion during 
the year so that he could plan the year’s program. J. D. 
Flinn, chapter delegate, reported on the Society’s Semi- 
Annual Meeting, in Canada, followed by some interesting 
comments by General Danielson on the highlights of the 
Meeting. Attendance 15. Attendance ratio, 0.46 


Nortu Texas—Subject: Illumination in Relation to 
Air Conditioning and the Human Eye. Speaker: W. E 
Folsom, Dallas Power and Light Co. He amplified his 
talk with effective charts and examples and touched on all 
phases of lighting insofar as they improved the comfort of 
working areas. G. A. Linskie, chairman of the program 
committee, outlined the programs under consideration for 
the balance of the year and advised that all of them would 
be extremely worthwhile. 


*Note. The attendance ratio shown represet ndance 
divided by the chapter membership. This ratio will be useful as a partial 
indication of interest shown by local chapter members in various types of 
subjects programmed by the various chapters and may be useful im deciding on 
subjects for chapter meetings 


ts the membership atte 


CANDIDATES FOR MEMBERSHIP 





fhe Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for 





mbership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and their 
ierences shall be printed in the next issue of the JouRNAL of the Society or sent to the members in other approved manner as 
dered by the Council. When replies are received from references, the Candidate's application shall be submitted to and 
ted upon by the Committee on Admission and Advancement as soon as possible 

When the Committee on Admission and Advancement has acted favorably upon a Candidate's application and assigned his 
ade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past 
ath 50 applications for membership have been received and the names of these men and their sponsors are published in the 


llowing list. 


Members are requested to scrutinize the list with care. The Committee on 


Admission and Advancement, and in turn, the 


uncil, urge members to assume their share of responsibility of receiving these candidates into membership by advising the 
cretary promptly of any whose eligibility for membership is in any way questioned. 
\ll correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is 


e duty of every member to promote. 


Unless objection is made by some member by October 31, 1946, these candidates will be balloted upon by the Council 


Those 


cted to membership will be notified by the Secretary immediately after election. 


AMS, RoBerT B., Chief Power Plant Engr., Nordberg 
Manufacturing Co. Proposers : E. J. Ostermeier, C. M. 
Burnam, Jr. Seconvers: C. E. Price, J. S. Locke. 

LLEN, ARNOLD G., Sales Engr., A. G. Allen Co. Pro- 
posers: T. R. Davis, Fred Barton. Seconpers: W. C. 
Bevington, J. R. Colby. 

ADHNI, J., Prop., Badhni Engineering & Trading Co. 
Proposers : A. Gheselayagh*, K. Karuse*. SECONDERS: 
G. W. Newton*, A. V. Corry*. 

Am, Lucren H., Supvsr., Utility Operations, Fairchild 
Aircraft. Prorosers: A. F. Chambers, R. W. Martz. 
SEConpERS: J. T. Moore, J. E. Steinhauer. 

AVIS, ERNEST N., Sales Mgr., London Fan & Motor 
Co., Ltd. Proposers : J. B. Chadwick, J. R. Kell. Sec- 
onders : T. H. Gouldbourne, Robert Cupitt. 

Lt, Witpur C., Asst. Engr., B. F. Sturtevant Co. Pro- 
POSERS : A. C. Bartlett, H. R. Sewell. Seconvers: A. B. 
Wason, R. E. Reid. 
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Bertram, Joun F., Dist. Mgr., Minneapolis- Honeywell 
Regulator Co. Proposers: |. R. Stephenson, D. S 
Swain. Seconvers : Einar Anderson, R. E. Moore 


joyD, SAMUEL W., Branch Mgr., James B. Clow & Sons 
Proposers : C. C, Quin, A. F. Barnes. Seconpers: R. B 
Johnson, D. M. Mills 


sroOME, J. H., Eastern Regional Mgr., Minneapolis 
Honeywell Regulator Co. Proposers: C. S. Koehler, 
Ernst Graber, Seconpers: |. R. Bergan, L. B. Belford 
( Advancement) 


BucKALTER, Ropert I., Tech. Engr., General Electric Co 
Proposers: W. E. Johnson, D. W. McLenegan. Sere 
onpers: E. W. Roessler, R. H. McKibben. 


CHRISTENSEN, WALDEMAR H., Sales Engr., Minneapolis 
Honeywell Regulator Co. Proposers: R. J. Petersen, 
Art Theobald. Seconpers: Leo Hungerford, F. W. 
Heisinger. 
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CriarkK, Henry G., Jr., Partner, Catlett Engineers. Pro- 
PosERS : Oslin Nation, G. A. Linskie. Seconpers: J. P. 
Ashcraft, W. A. Catlett. 


Ditton, Dean A., Dist. Mgr., The Louis Allis Co. Pro- 
posers: G. B. Supple, G. Jackson. Seconpers: S. E. 
Fenstermaker, Jr.,C. H. Hagedon. 


Dreyer, Mark C., Air Cond. Engr. & Contractor. Pro- 
posers : H. R. Frankle, W. T. Swingle. Seconpers: D. 
E. Wells, T. R. Johnson. 


Exrason, Oscar C., Mem. of Tech. Staff, Bell Telephone 
Laboratories. Proposers : H.C. Murphy, G. W. Penney. 
Seconpers : H. H. Glenn*, R. G. M’Cardy*. 


ENTENMANN, WERNER O., Research Mech. Engr., Bat- 
telle Memorial Institute. Proposers : M. R. Hamlin, H. 
R. Allonier. Seconpvers : Julian Speer, P. C. Vyff. 


FITZGERALD, FRANK R., Sales Engr., Minneapolis-Honey- 
well Regulator Co. Proposers: A. J. Hess, L. B. Dav- 
enport. SECONDERS: |. F. Park, Art Theobald. 


Gr1pBarp, Harry S., Chief Engr., Norman Products Co., 
Inc. Proposers: Donald Piper, E. A. Norman, Jr. 
Seconpers: A. W. Williams, H. R. Allonier. 


Giaser, Harry D., Engr. & Draftsman, Henry Adams, 
Inc. Proposers: E. L. Crosby, R. L. Leilich. Seconp- 
ers: E. J. Morris, E. H. Taze. 


GorpeL, Henry A., Archt. & Draftsman. PRoposers: 
F. C. Barton, C. J. Carlson. Seconpers: I. W. Cotton, 
J. A. Nyland. 


Gray, James D., Jr., Student, University of Minnesota. 
Proposers : A. B. Algren, B. F. McLouth. Seconpers : 
E. F. Snyder, L. C. Gross. 


Grosier, Pretrer S., Engr. Clerk of Works, Provincial 
Administration, O.F.S. Proposers: R. D. Larter*, J. R. 
English*. Seconpers: D. B. C. Meintjies, H. van 
Coller*. 


GUNDERSEN, Reipar, Engr. Proposers: Fritz Honer- 
kamp, L. R. Phillips, Stconpers: Elliot Godes, H. K. 
Kunen. 


Hit, James W., Cons. Engr. Proposer: A. J. Hess, |. F. 
Park. Seconpers: A. G. Small, R. A. Lowe. 


Hypen, Harotp V., Draftsman, Ammerman, Davis & 
Stout, Inc. Prorposrers: S. H. Perham, T. R. Davis. 
Seconpers: F. H. Stout*, C. R. Ammerman. 


KEARNS, WILLIAM ]., Engr., Ingersoll Rand Co. Pro- 
posers: C. W. Ellis, J. A. Walsh. Seconpers: H. C. 
Will, C. L. Boehler. 


LinpHOLM, WILBuR D., Engr. Braniff Engineering Co. 
Proposers: N. B. Ash, W. M. Carroll. SECONDERs: 
J. H. Carnahan, W. W. Frankfurt. 


Lorp, Ricuarp H., Pres., P. S. Lord, Mechanical Con- 
tractors. Proposers: T. E. Taylor, C. E. Heinkel. 
Seconpers: J. P. McDermott, J. D. Kroeker. 


McC ung, K. R., Dept. Supvsr., G. A. MacArthur Co. 
Proposers: A. B. Algren, B. F. McLouth. SEcoNpERs : 
B. P. Mooney, H. C. Mills. 


Merin, Romeo P., Cons. Engr. Proposers: C. W. A. 
Steinmetz, E. T. Donovan*. Seconpers: Arthur Ritter, 
S. E. Lyman. (Advancement) 


Moses, WarREN G., Asst. Mgr., Air Cond. | Eau 


table Equipment Co., Inc. Proposers : W. P.( ster J. 


Adair. Seconners: A. R. Salzer, Jr., F. D. Griham 

MULHOLLAND, KennertH L., Htg: Engr., Sear- Roehy 
& Co. Proposers: S. L. Boyar, G. A. Baehr Secoy, 
ERS: F. A. Doody, R. C. Boehm. 

Myers, ALBert F., Mech. Engr., E. Wingfield 
Partners. Proposers: R. F. Jarrett, Walter 
SECONDERS: E. A. Pearce, J. W. Harvey. 

Noe, Crirrorp E., Mgr. & Partner, Dunham Hea, 


Service. Proposers: O. J. Prentice, C. M. Brighs, 


SeconpeERs : W. C. Zingheim, L. D. Mandell 

Ort, GeorGe W., Chief Mech. & Engr., Montgomer 
Ward & Co. Proposrers: C. R. Kuglin, M. |. Bamogg 
Seconpers: C. M. Burnam Jr., J. S. Locke 

ReiLey, Raven L., Air Cond. Engr., A. W. Jo 
Proposers : J]. H. Carpenter J. P. Stewart. S: 
F. B. Neyhart J. F. Schmidt. 

Roark, I. L., Jr., Assoc., L. O. Willis, Archt. Proposs 
R. B. Mason, D. M. Allen. Seconpers: S. | 
Henry Gould. 

Rosinson, G. W., Supvsr., Furnace & Air Cond. My 
Dept., The Gurney Foundry Co., Ltd. Proposrrs: | 
Paul, E. J. Davis. Seconpers: A. H. Hills, A. G. Re 

Roti, Paut E., Branch Mgr., Carrier Corp. Proposes; 
R. J. Salinger, R. F. Taylor. Seconpers: C. C. Oui 
R. B. Johnson. 

Rotu, Joun L., Dist. Repr., General Electric Co. Px 
posers : J. E, McClellan, D. C. McKinley*. Seconnex 
R. U. Berry*, H. Kayser*. 

ScHARRES, JoHN W., Designing Engr., E. R. Gritschke 
Proposers: E. R. Gritschke, M. F. Mattingly. Seco 
ers: H. G. Swart, A. O. May. 

Seacy, S. I., Chief Engr. & Draftsman, Norris \\Varmig 
Co., Ltd. Proposers: W. Harding, W. G. C. White 
SEcONDERS: F. J. Whyte*, E. W. Baker*. 

Stern, Wittram, Chief Engr., Combustion Engineerig 
Co. Proposers: A. R. Mumford, G. D. Winans. Se 
ONDERS : Carl Stripe, R. W. Conway. 

STevENS, Howarp R., Air Cond. Foreman, General M 
tors Corp. Proposers: C. M. Lee, R. I. Drum. Se 
ONDERS: R. Shuttleworth, F. C. Barton. 

TritLe, Harotp J., Sales Mgr., S. T. Carlson © 
posers: D. E. Wells, E. O. Olson. Seconners: E. 4 
Dolge, Perry La Rue. 

Warts, Biarne C., Jr., Sales Engr., Payne Furnace ( 
Proposers: J. C. Mueller, A. J. Horn. Seconnsns 
Art Theobald, J. M. McKee. 

Wesser, Emit C., Grad. Student, University of Minne 
sota. Proposers: A. B. Algren, B. F. McLouth: Se 
ONDERS: E. F. Snyder, J. E. Haines. 

WEINTRAUB, J. A., Pres. & Gen. Mgr., United Heating! 
Appliance Corp. Proposers: Mortimer Traugott. FA 
Stolker. Seconpers: A. E. Kriebel, C. F. Diet 

Wauiteneap, Emit R., Engr., Air Comfort Corp. Pi 
posers: H. E. Wheeler, H. J. Prebensen, Seconvs 
A. L. Crump, L. L. Narowetz. 

Zreve, Epwarp R., Grad. Student, Mech. Engrg. Unive 
sity of Illinois. Proposers: A. P. Kratz, S. Kon 
Seconpers: N. A. Buckley, R. W. Roose. 


*Non member. 
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CANDIDATES ELECTED 


In the 
he men 

yn by . : 

» following list of candidates elected: 
uen, Micnaer H. P., Dir. & Gen. Mgr., Bell’s As- 
bestos & Engineering, Ltd., Johannesburg, South 
cer, Henry E., Supt of Engrg. Services, Kirklees 


Ltd., Tottington, England 
aver, JonN, Mgr., Bauer Heating & Plumbing Co., 
Plattsmouth, Nebr. 
gipoMAN, Ricuarp H., Gen. Mgr., Comfort Air Inc., 
San Francisco, Calif. 
sssn, WiitiaM K.,, 
Boston, Mass. 

\esPLANCHES, ANDRE, Pres. & Gen. Megr., Procedes 
Ozonair, Paris, France. 

thane, Werner H. E., Vice-Pres., Morf Industries, 
Inc., Staten Island, N. Y. 

HaMAKER, Henorik |., Mgng. Dir., N. V. Technische 
Maatschappij Heringa & Wutherich, The Hague, Hol- 
land. 
emier, Emory, N., Head, Engrg. Research Div., South- 
ern Research Corp., Birmingham, Ala. 
nt, Epcar R., Project Mgr., Mehring & Hanson Co., 
Washingtog, D. C. 
une, W. O., Air Cond. Div., Frick Co., Waynesboro, 
Pa. 
atm, E. L., Sales Promotion Mgr., Bell & Gossett Co., 
Morton Grove, Ill. (Adwancement) 
acmMeR, Newton A., Engr., Eureka Williams Corp., 
Bloomington, III. 
arkar, S. R., Chief Tech. Officer, Keymer Bagshawe 
& Co., Ltd., Calcutta, India. 

HANAHAN, JOHN J., Contractor, Norfolk, Va. 
repAN, THEODORE E., Mech. Engr., Mississippi River 
Commission, Vicksburg, Miss. 
ecer, Leonarp, Cons. Engr., Cronheim & Weger, 
Philadelphia, Pa 


ASSOCIATE MEMBERS 


ArkinsON, WitxiaM J., Dept. Mgr., Winnipeg Supply 
& Fuel Co., Ltd., Winnipeg, Man., Canada. 

vies, ALonso, Sales Engr., Nogales, Ariz. 

ercer, Witt1am W., Sales Engr., John J]. Nesbitt, Inc.. 
New York, N. Y. 

iLoreE!I, EMANUEL, Gen. Mgr., Marc Air Conditioning & 
Refrigeration Corp., Brooklyn, N. Y. 

occs Harotp V., Owner, H. V. Boggs Co., Syracuse, 
N.Y 

uck, Wittram H., Salesman, Refrigerating & Power 
Specialties Co., San Francisco, Calif. 

POLLINGER, Lewis L., Jr., Vice-Pres., Dollinger Corp., 
Rochester, N. Y. 

UNcan, Louis P., Htg. Engr., George E. Trudel Co., 
Westford, Mass. 

RASER, GEORGE M., Acct. Exec., Lawrence H. Selz Or- 
ganization, Chicago, IIl. 

ARDNER, Ropert A., Sr. Engr., Norris Warming Co. 
Ltd., London, England. 


Vice-Pres., W. D. Cashin Co., 





past issues of the Journal of the Society the names of the following men were listed as Candidates for Membership 
bership grade of each Candidate has been assigned by the Committee on Admission and Advancement and balloted 
ve Council. We are now instructed by the Council to post herewith, as required by Art. B-I1I, Sec. 8, of the By-Laws, 


GUZZARDI, SALVATORE S., Cons. Engr., Guzzardi, Pate & 
Associates, Darby, Pa. (Reinstatement) 

Hearp, J. A. E., Carrier Engineering Co., Ltd., 
England. (Reinstatement) 
Hepitunp, Rrcnarp A., Research & Dvipt. Engr., The 
Klenzoid Corp., New York, N. Y. (Reinstatement) 
HELIN, WactTer E., Pictsweet Foods, Inc., Mt. Vernon 
Wash. 

HupIk, 
N. J. 

KASPARIAN, Epovarp, Asst. Engr., The Egyptian Freez 
ing Rooms Co., Cairo, Egypt. 

KRINTZMAN, Harry, Sales Engr., Standard Inc., 
Rouge, La. (Reinstatement) 

Kyte, Rosert L., Chief Engr., Williams Heating Engi 
neers, New York, N. Y. 

La Point, Kenneru K., Mgr., 
San Francisco, Calif. 

Lee, Ropert H., Asst. Mgr., Grudem Bros., St. 
Minn. 

Mattik, J. R. B., Engr., Refrigerators (India) Ltd., 
Calcutta, India. (Advancement) 

McCautey, Date G., Pres. & Gen. Mgr., Lansing Heat 
ing-Ventilating Co., Lansing, Mich. 

MeeKkA, Josern, Jr., Owner, Meeka Air Conditioning 
Ce., Oakville, Mo. 

Moretti, Garnt, Htg. & Air Cond. Engr., Lewis Engi- 
neering Service, Detroit, Mich. 

Morey, Avsert A., Asst. Vice-Pres.., 
nan, Chicago, II1. 

Oxray, Racru A., Engr., Kleenaire Corp., Madison, Wis 

REBMANN, Cuartes P., Drafting Engr., John D. Falvey, 
St. Louis, Mo. 

SCHERRER, JAMES R., Jr., Chief Engr., Security Manu 
facturing Co., Kansas City, Mo. 

TRELEAVEN, H. M., Mgr., Air Cond. Dept., Trane Co. of 
Canada, Ltd., Toronto, Ont., Canada. (Reinstatement) 

Tye, James L., Asst. Engr., C. Wallace Plumbing Co., 
Dallas, Texas 

Wacker, WiLuiaM S., Dvipt. Engr., H. H. 
Co., Pittsburgh, Pa. 

W arrEN, C. W., Prof. Engr., Galveston, Texas. (Rein 
statement) 

Wotre, Benjamin M., Air Cond. Engr., General Air 
Conditioning Corp., Los Angeles, Calif. 

Youne, Dick H., Partner & Mgr., Young Heating Co., 
Waterloo, Iowa. 


JUNIOR MEMBERS 

CaPLAN, Know ton J., Vent. Engr., Bureau of Industrial 
Health, Lansing, Mich. 

GoopMAN, JosePpH, Apprentice Air Cond. Engr., Air 
Conditioning & Engineering Co., Ltd., Johannesburg, 
South Africa. 

LINDENAUER, MartIN M., Jr. Engr., Mance Corp., New 
York, N. Y. 


London 


FRANK, Pres., Comfortair Co., Hackensack. 


Baton 


Charles M. Bailey Co., 


Paul, 


Marsh & McLen 


Robertson 
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AMERICAN SOCIETY of HEATING 





Headquarters: 51 Madison Ave., New York 10, N. Y. (Tel.: AShland 4-0291) 


Officers 


President a ONE -Avraep J. Orrner 
First Vice-President. . : B. M. Woops 
Second Vice-President...... ai haa ws G. L. Tuve 
Treasurer........ J}. F. Coruins, Ja. 
ae A. V. Hurcuinson 
Technical Secretary... ...Cart H. Fux 
Council 
Aurrep J. Orrxner, Chairman B. M. Woops, Vice-Chairman 


Three Years: E. G. Carrrer, F. W. Hetrcurnson, R. A. Suerman, M.S 
WUNDERLICH 


Two Years: W. A. Danretson, H. R. Rorn, Ernest Szexery, E. N 
McDonNELL 


One Year: C. M. Asuuey, L. T. Avery, L. E. Seerey, G. D. Winans 
C.-E. A. Winstow, L. P. Saunpers, Ex-Officio 


Council Committees 


Executive—C.-E. A. Winslow, Chairman; C. M. Ashley, W. A. Danielson 
Finance—B. M. Woods, Chairman; E. G. Carrier, L. E. Seeley 
Meetings—L. T. Avery, Chairman; F. W. Hutchinson, E. N. McDonell 
Membership—G. D Winans, Chairman; H. R. Roth, M. S. Wunderlich 


Standards—Ernest Szekely, Chairman; G. L. Tuve, R. A. Sherman 


CHAPTER DELEGATES COMMITEE CHAPTER 


Cuarter DeLecate ALTERNATE 


ATLANTA 
Centra, New York 


W. J. McKinney 

Milner Noble 

T. R. Walker A. I. Brown 
E. J. Richard A. W. Edwards CINCINNATI 
L. A. Teasdale A. J. Lawless ConNnecTICUT 
W. H. Grant, Jr J. S. Burke DELTA 


Centra Ont0 


0. W. Johnson F. W. Kolb Govpen Gate 

J. S. Locke O. J. Prentice ILLINOIS 

G. B. Supple T. R. Davis INDIANA 

F. E. Triggs Iowa 

S. L. Furber R.“B. Mason Kansas City 
F. T. Ball R. E. Moore MANITORA 

D. M. Archer C. W. Larson MASSACHUSETTS 
J. D. Flinn MemPuis 

R. F. Connell F. R. Bishop MICHIGAN 

J. E. Haines B. F. McLouth MINNESOTA 


MONTREAL 
NEBRASKA 

New Yor« 
Nortu CAROLINA 
Nortn Texas 


Leo Garneau S. W. Salter 

R. B. Saxon 

H. j. Ryan W. A. Sherbrooke 
F. E. P. Klages K. W. Selden, Jr. 
E. T. Gessell A. B. Ullrich 


J. W. James J. E. Wilhelm NorTHERN OHNIO 

G. T. Denceel F. X. Loeffler OKLAHOMA 

J. P. Fitzsimons E. G. Spall ONTARIO 

W. B. Morrison |. D. Kroeker OREGON 

R. E. LeRiche M. C. McLennan Pactric NortTHwest 


J. W. McElgin R. D. Touton PHILADELPHIA 


and VENTILATING ENGINEER 


Advisory Council 


C.-E. A. Winslow, Chairman ; Homer Addams, M. F. Blankir 
S. E. Dibble, S. H. Downs, W. H. Driscoll, E. O. Eastwood, ' 
H. P. Gant, F. E. Giesecke, E. Holt Gurney, L. A. Harding 
C. V. Haynes, E. Vernon Hill, John Howatt, W. T. Jones 
G. L. Larson, S. R. Lewis, J. F. McIntire, F. B. Rowley ar 


Special Committees 


Admission and Advancement: C. H. B. Hotchkiss, Chairman (on 
Crosby (two years); E. R. Queer (three years 


Chapter Relations: F. C. McIntosh, Chairman; F. L. Adams 
C. B. Gamble, C. S. Koehler, A. B. Madden, T. D. Staffor 


Constitution and By-Laws: W. T. Jones, Chairman; S. H 
Sproull 

F. Paul Anderson Award: B. M. Woods, Chairman; R. H. Ca 
Driscoll, E. O. Eastwood, F. E. Giesecke 

Guide Publication: T. F. Rockwell, Chairman; R. C. Cross, R 
Kayan, B. H. Jennings, A. B. Newton, G. H. Tuttle, W. M 
C. P. Yaglou, Cyril Tasker, Ex-O fics. 

Publication: W. E. Heibel, Chairman (one vear 1. C. Fitts 
John A. Goff (three years 

Technical Papers: G. L. Tuve, Chairman; L. T. Avery, W. E 
Flink, Cyril Tasker. 

To Cooperate with Other Professional Societies: M. C. Giannir 
Albert Buenger, H. O. Croft, J. D. Falvey, E. W. Gra 
W. H. Old, T. T. Tucker 


NOMINATING COMMITTEE 
REPRESENTATIVE ALTERNATE 


T. T. Tucker 


W. Stevens 


L. F. Kent 
W. H,. Carrier | 
H. R. Allonier J. D. Slemmons 
A. W "Rdwards E. J. Richard 
H. E. Adams J. H. Smart 
W. H. Grant, Jr J. S. Burke 
O. W. Johnson F. W. Kolt 
( 





J. S. Locke ). J. Prentice 

G. B. Supple Ferdinand Jehle 

F. E. Triggs 

D. M. Allen P. C. Leffel 

F. T. Ball R. E. Moore 

C. W. Larson D. M. Archer . 
Physic 

R. F. Connell F. R. Bishoy 


F. W. Legler 
Leo Garneau 
R. B. Saxon 


S. W. Salter 


H. J. Ryan W. A. Sherbroch 
F. E. P. Klages K. W. Selden, J 
E. T. Gessell A. B. Ullrich 

D. L. Taze R. L. Byers 

G. T. Donceel “ F. X. Loeffler 

V. J. Jenkinson D. A, Stott 

SB. C. Willey WwW J Widmer 

R. E. LeRiche M. C. McLenna: 
H. B. Hedges Edwin Elliot 


E. H. Riesmeyer, Jr. B. B. Reilly 





T. F. Rockwell D. W. Loucks PITTSBURGH 

Fred Janssen L. M. Hook Rocky Mountain Fred Janssen L. M. Hook 

B. L. Evans Ralf Toensfeldt St. Louis Ralf Toensfeldt B. L. Evans 

D. M. Mills |. A. Walsh Souts Texas D. M. Mills |. A. Walsh 
Art. Theobald R. A. Lowe SovTHEeRn CALIFORNIA Art. Theobald R. A. Lowe 

1. T. Young, Jr D. R. Wilde Utan J. T. Young, Jr D. R. Wilde 

F. A. Leser W. H. Littleford Wasnincrton, D.C F. A. Leser W. H. Littlefo: 
H. R. Limbacher C. H. Pesterfield Western MICHIGAN C. H. Pesterfield H. R. Limbacher 


Western New Yorx 
WISCONSIN 


Herman Seelbach, Jr 
E. W. Gifford M. W. Bishoy 


S. W. Strouse Roswell Farnhar ‘Yen 
M. W. Bishop E. W. Gifford 
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Committee on Research 


ASHV® Research Laboratory: 7218 Euclid Ave., Cleveland 3, O. 
(Tel.: EXpress 6161) 


L. P. Saunpers, Chairman 
A. C. Fievones, Ex-Officio 
Cyait Tasxer, Director of Research 


4. Uroantt, Vice Chairman 


Three yeors: L. N. Huwrer, C. O. Mackey, R. D. Maoptson, L. G. 


muse, L. P. Saunpers. 


Two yeors: R. M. Conner, Joun A, Gorr, F. W. Hutcutnson, R. K. 
aviuas, W. E, Zrepen. 


: One yeor: C. M. Asnuey, F. E. Gresecxe, F. C. McIntosu, G. L. Tuve, 
H. Uspaat 


Executive Committee : L. P. Saunpers, Chairman; T. H. Unpaut, Vice 
L. N. Hunter, G. L. Tuve, W. E. Zreser. 


asm an 


Technical Advisory Committees 


Air Cleaning: R. S. Dill, Cuaraman; R. D. Blum, J. J. Burke, F. H. 
ursard, O. C. Eliason, R. S. Farr, R. G. Hannaman, R. E. Hunsaker, D. L. 

af unzicker, E. A. Jones L. G. Miller*, H. C. Murphy, G. W. Penney, 
P. Sharpe, R. P. Warren, R. D. Wood. 


Air Conditioning in Industry: W. L. Fleisher, Cuairman; L. T. Avery, 
ard Greenburg, M.D., D. E. Humphrey, F. W. Hutchinson’, E. F. 
yde, L. L. Lewis, O. W. Ott, R. R. Sayers, M.D., H. E. Ziel 


Air Distribution and Air Friction: Ernest Szekely, Cuatnrman; N. E 
rry. S. H. Downs, W. H. Hoppmann II, F. J. Kurth, J. N. Livermore, 
J. Luty, R. D. Madison®, L. G. Miller*, D. W. Nelson, G. B. Priester, 
A. Thorp 


Air Sterilization and Odor Control: W. F. Wells, Cuataman; W. T. 
nderson, Jr., L. J. Buttolph, W. V. Consolazio, C. W. Flood, Jr., Leonard 

nburg, M.D., F. W. Hutchinson*, B. H. Jennings, F. H. Munkelt, J. A. 
yniers, Mildred Wells, M.D., C.-E. A. Winslow. 


* Cooling Load: W. E. Zieber*, Cuatnman; O. W. Armspach, R. D. Blum, 
. 0. Croft, P. L. Davidson, W. F. Friend, R. H. Heilman, John James, 
F. Kayan, J. N. Livermore, C. O. Mackey*, C. S. Pabst, J. P. Stewart. 


Corrosion: L. F. Collins, Cuaraman; R. M. Conner*, S. P. Ewing, A. S. 
ates, Jr., A. E. Griffin, E. W. Guernsey, R. L. Hallett, F. N. Speller. 


Fuels: E. T. Selig, Jr.. Cuatnman; R. M. Conner*, R. S. Dill, R. B 
gdahl, L. N. Hunter*, R. C. Johnson, S. Konzo, W. M. Myler, Jr., W. T 
id, H. J. Rose, C. E. Shaffer, R. A. Sherman, T. H. Smoot, R. K 
bulman*, E. C. Webb. 


Glass: R. A. Miller, Cuainman; L. T. 
obbie, L. K. Jones, J. H 
nders, H. B. Vincent, G 


Avery, J. E. Frazier, E. H 
Lewis, C. O. Mackey*, W. C. Randall, Vic 


B. Watkins. 


Heating Load: P. D. Close, Cuatrman; C. M. Ashley*, E. K. Campbell, 
F. Collins, Jr., R. C. Cross, W. S. Harris, H. E. Lewis, M. W. McRae, 
F. Rockwell, R. K. Thulman*. 


Insulation: E. R. Queer, Cuarrman; R. E. Backstrom, T. H. Coulter, 
. G. Hechler, H. E. Lewis, H. E. Rohinson, T. D. Stafford, T. H. Urdahl*, 
B. Wilkes, P. M. Woodworth 


Physiological Research: C.-E. A. Winslow, Cuatrman; Thomas Bed 


rd, M.D., A. R. Behnke, M.D., E. F. DuBois, M.D., A. P. Gagge, A. C 
M.D., R. W. Keeton, M.D., D. H. K. cee, F. C. McIntosh*, Charles 

ecard, A. D. Tuttle 

Radiation and Comfort: J. C. Fitts, Cuamman; R. E. Daly, F. E 
secke*, L. N. Hunter*, F. W. Hutchinson*, John James, E. M. Mitten 


rf | | 


Munier, G. W. Penney, J. K. M. Pryke. 


Sensations of Comfort: C. P. Yaglou, Cuatrman; R. S. Arnold, A. R 
take, M.D., Thomas Chester, M. K. Fahnestock, W. J]. McConnell, M.D., 
C. McIntosh*, A. B. Newton, K. E. Robinson. 


Sorbents 


John Everetts, Jr.. Caarrnman; R. E. Cherne, O. D. Colvin, 
» C. Debi John A. Goff*, C. H. B. Hotchkiss, E. R. McLaughlin, J. C 
Mtterson, G. L. Simpson, C. F. Sines 


Sound Control: R. D. Madison*, Cuarmman; C. M. Ashley*, P. H. 





ger, C Hall, W. W. Kennedy, G. C. Kerr, E. W. McMullen, J. S. 

rkinson G. Sutcliffe T. H. Troller, T. H, Urdahl*, T. A. Walters. 

Weather Design Conditions: T. H. Urdahi*, Cuatrman; J. C. Albright, 

E. Bentley, H. S. Birkett, J. F. Collins, Jr., John Everetts, Jr. 

“Member of Committee on Research. 
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Officers of Local Chapters 


Atlanta: Organized, 1937. Headquarters, Atlanta, Ga. Meets, First 
Monday. President, W. J. McKinney, Rm. 714, 101 Marietta St. Bidg., 
Atlanta 3. Secretary, H. King McCain, 615 Trust Co. of Georgia Bldg 


Central New York: Organized, 1944. Headquarters, Syracuse, N. Y 
President, C. F. Woese, 1001 Burnet Ave., Syracuse 3. Secretary, Margaret 
M. Ingels, 300 S. Geddes St., Syracuse 1. 


Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio. Meets, 
Third Monday. President, H. R. Allonier, 101 N. High St., Columbus 15 
Secretary, W. M. Myler, Jr., P. O. Box 267, Columbus 16 


Cincinnati: Organized, 1932. Headquarters, Cincinnati, Ohio. Meets, First 
Tuesday. President, A. W. Edwards, Rm. 307, 626 Broadway, Cincinnati 2 
Secretary, M. E. Mathewson, 1211 Enquirer Blidg., Cincinnati 2 


Connecticut: Organized, 1940. Headquarters, New Haven, Conn. Presi 
dent, P. D. Bemis, 36 Pear! St., Hartford 3. Secretary, Winfield Roeder, 405 
Temple St., New Haven 


Delta: Organized, 1939. Headquarters, New Orleans, La. Meets, Second 
Tuesday. President, W. P. Oster, 410 Camp St., New Orleans 12. Secretary, 
F. G. Burns, 317 Baronne St., New Orleans 9 


Golden Gate: Organized, 1937. Headquarters, San Francisco, Calif 
Meets, First Wednesday. President, James Gayner, 624 Hearst Blidg., San 
Francisco. Secretary, H. V. Hickman, 1129 Folsom St., San Francisco 1 


Illinois: Organized, 1906. Headquarters, Chicago, Ill. Meets, Second 
Monday. President, Oliver J. Prentice, 450 E. Ohio St., Chicago 11. Secre 
tary, C. M. Burnam, Jr., Room 1605, 6 N. Michigan Ave., Chicago 2 


Indiana: Organized, 1943. Headquarters, Indianapolis, Ind. Meets, Fourth 
Friday. President, T. R. Davis, 805 K. P. Bidg., Indianapolis 4. Secretary, 
P. R. Jordan, 311 E. South St., Indianapolis. 


Iowa: Organized, 1940. Headquarters, Des Moines, Ia. Meets, Second 
Tuesday. President, B. E. Landes, 1603 47th St., Des Moines 10. Secretary, 
C. A. Wheeler, 511 Fifth Ave., Des Moines 


Mo. Meets, 
Kansas City 5 


Kansas City: Organized, 1917. Headquarters, Kansas City, 
First Monday. President, S. L. Furber, 7429 Forest Ave., 
H. E. Gould, 1800 Baltimore, Kansas City 8. 


Secretary, 


Manitoba: Organized, 1935. Headquarters, Winnipeg, Man., Canada 
Meets, Third Thursday. President, F. T. Ball, 324 Main St., Winnipeg 
Secretary, D. S. Swain, 1186 Downing St., Winnipeg 


Massachusetts: Organized, 1912. Headquarters, Boston, Mass. Meets, 
Third Tuesday. President, C. W. Larson, 128 Brookside Ave., Jamaica Plain, 
toston 30. Secretary, A. Ehrenzeller, 23 Parklawn Rd., Boston 32 


Memphis: Organized, 1944. Headquarters, Memphis, Tenn. Meets, First 


Monday. President, T. J. O’Brien, 1030 Exchange Bldg., Memphis. Secre 
tary, A. T. Bevil, 1521 Waverly Ave., Memphis 6 
Michigan: Organized, 1916. Headquarters, Detroit, Mich. Meets, First 


Monday after 10th of month. President, F. R 
Detroit ¢ A. Burch, 5853 


Bishop, 8011 Dexter Blvd., 
Secretary, L Hamilton Ave., Detroit 2 

Minnesota: Organized, 1918. Headquarters, Minneapolis, Minn. Meets, 
First Monday. President, J. E. Haines, 2747 Feurth Ave., S., Minneapolis 8 
Secretary, O. L. Lilja, 5000 16th Ave., S., Minneapolis 7. 


Montreal: Organized, 1936. Headquarters, Montreal, Que., Canada. Meets, 
Third Monday. President, A. B. Madden, 1170 Beaver Hall Sq., Montreal, 
Que. Secretary, S. W. Salter, 910 New Birks Bldg., Montreal 


Nebraska: Organized, 1940. Headquarters, Omaha, Neb. Meets, Second 
Tuesday. President, H. Y. Kleinkauf, 514 S. 11th St., Omaha 8. Secretary, 
Verne Simmonds, 2416 Vane St., Omaha 11 
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New York: Organized, 1911. Headquarters, New York, N. Y. Meets, 
Third Monday. President, W. A. Sherbrooke, 114 Liberty St., New York 6. 
Secretary, Carl H. Flink, Room 3000, 51 Madison Ave., New York 10. 


North Carolina: Organized, 1939. Headquarters, Durham, N. C. Meets, 
Quarterly. President, Arvin Page, 820 Oaklawn Ave., Winston-Salem. 
Secretary, M. D. Brown, 602 Reynolds Bidg., Winston-Salem. 


North Texas: Organized, 1938. Headquarters, Dallas, Tex. Meets, Third 
Monday. President, E. J. Stern, 701 Burt Bldg., Dallas 1. Secretary, B. S. 
Foss, Jr., 4703 Ross Ave., Dallas 4. 


Northern Ohio: Organized, 1916. Headquarters, Cleveland, Ohio. Meets, 
Second Monday. President, J. E. Wilhelm, 1906 Euclid Ave., Cleveland 15. 
Secretary, D. E. Mannen, Jr., 4517 Silsby Rd., University Heights. 


Oklahoma: Organized, 1935. Headquarters, Oklahoma City, Okla. Meets, 
Second Monday. President, G. T. Donceel, Oklahoma Natural Gas Co., 
Oklahoma City. Searetary, W. W. Frankfurt, 519 Apco Tower, Oklahoma 
City. 


Ontario: Organized, 1922. Headquarters, Toronto, Ont., Canada. Meets, 
First Monday. President, V. J. Jenkinson, 117 Peter St., Toronto 2B. 
Secretary, H. R. Roth, 57 Bloor St., W., Toronto, Ont 


Oregon: Organized, 1939. Headquarters, Portland, Ore. Meets, Thursday 
after First Tuesday. President, F. F. Urban, 6726 S. W. Burlingame Ave., 
Portland. Secretary, E. R. Lokey, 1238 N. W. Glisan St., Portland 9. 


Pacific Northwest: Organized, 1928. Headquarters, Seattle, Wash. Meets, 
Second Tuesday. President, R. E. Le Riche, 6345 39th S. W., Seattle 6. 
Secretary, C. W. Finn, 320 - 8th Ave. N., Seattle 9. 


Philadelphia: Organized, 1916. Hadquarters, Philadelphia, Pa. Meets, 
Second Thursday. President, KR. D. Touton, Ninth & Columbia Ave., Phil- 
adelphia. Secretary, F. H. Buzzard, 213 S. Broad St., Philadelphia 7. 


Pittsburgh: Organized, 1919. Headquarters, Pittsburgh, Pa. Meets, Second 
Monday. President, A. F. Nass, 527 First Ave., Pittsburgh 19. Secretary, 
E. H. Riesmeyer, Jr., 231-33 Water St., Pittsburgh 22. 


Rocky Mountain: Organized, 1944. Headquarters, Denver, Colo. Meets, 
First Wednesday. President, F. L. Adams, P. O. Box 840. Denver 1. Secre 
tary, J. J. Johnson, 1010 17th St., Denver 2. 


St. Louis: Organized, 1928. Headquarters, St. Louis, Mo. Meets, First 
Tuesday. President, B. C. Simons, 4030 Chouteau, St. Louis 10. Secretary, 
W. A. Russell, 7918 Kingsbury Bivd., Clayton 5, Mo. 


South Texas: Organized, 1938. Headquarters, Houston, Tex. Meets, Third 
Friday. President, B. P. Fisher, P. O. Box 92, Houston 1. Secretary, C. C. 
Quin, 809 Stuart Ave., Houston 6. 


Southern California: Organized, 1930. Headquarters, Los Angeles, Calif. 
Meets, Second Wednesday. President, Art Theobald, 116% S. Kings Rd 
Secretary, R. S. Farr, 2615 Seuthwest Dr., Los Angeles 43. 


Utah: Organized, 1944. Headquarters, Salt Lake City, Utah. Meets, 
First Wednesday. President, J. T. Young, Jr., Box 709, Ogden. Secretary, 
E. J. Watts, 2485 Douglas St., Salt Lake City 5. 


Virginia: Organized, 1946. Headquarters, Norfolk, Va. President, R. C. 
Thomas, 819 Westover Ave., Norfolk 7. Secretary, J. F. Reynolds, Gatling 
and Marble Ave., Norfolk 2. 


Washington, D. C.: Organized, 1935. Headquarters, Washington, D. C 
Meets, Second Wednesday. President, L. B. Nye, Jr., 1100 H St., N. W., 
Washington. Secretary, J. N. Stewart, 6124 32nd Pl., N. W., Washington 15. 


Western Michigan: Organized, 1931. Headquarters, Grand Rapids, Mich 
Meets, Second Monday. President, J. W. Miller, Route 5, Box 498, Lansing. 
Secretary, K. E. Robinson, 211 Smith Ave., Lansing 10. 


Western New York: Organized, 1919. Headquarters, Buffalo, N. Y. 
Meets, Second Monday. President, Herman Seelbach, Jr., 45 Allen St., 
Buffalo 2. Secretary, F. J. Weber, 443 Delaware Ave., Buffalo 4. 


Wisconsin: Organized, 1922. Headquarters, Milwaukee, Wis. Meets, 
Third Monday. President, E. W. Gifford, 611 N. Broadway, Milwaukee 2. 
Secretary, B. M. Kluge, 1817 S 66th St., Milwaukee 14. 


INSTRUMENT MAKERS 
MEET AT PITTSBURGH 


At the first annual conference of the I: 
Seciety of America, held at the William Pe: 
Pittsburgh, Pa., September 16-18, new offi 
elected as follows: President, C. O. Fairc! 
York ; vice-presidents, C. F. Kayan, New Yo. 
Barnum, Detroit; R. D. Munch, St. Louis, 
McMahon, Chicago; and treasurer, H. E. |} 
Chicago; and secretary, Richard Rimbach, P: 


Professor Kayan, one of the newly ele 
presidents, is assistant professor of mechan 
neering at Columbia University, a membx 
ASHVE Guide Publication Committee, and a 
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of the Board of Governors of the New York (|) 


of ASHVE. 


In addition to the technical meetings ther: 
large display of equipment, ranging frem hug: 
to tiny electronic micremeters produced by | 
ing instrument makers ef the nation. 


The members present also saw the first pub!) 
ing ef the official colored motion pictures of th: 


atom bomb tests and heard Rear Admiral Lui 


Florez, assistant chief of research and invent: 
the U. S. Navy, who warned that men hav: 
reached the limit of their ability to think qui 


stated “men are the limiting factor in instrumen 


and you've got te design for them... . You'll! 
make the instrument read in some terms that 
more or less instinctive. If you don’t we won't 
to capitalize on the developments of future 


in. Ce 


& SUES 


7 ; 
re e164 


SI 

_ 
~ 
rT ? 
abou 
L UW 
cK. n@ 


tatinn 
tat 


ha, ; 
ia VC A 


"ft 
Wil oy 
. T 
be at 


ence 






ular s 
econc 





An Invitation to Membe 


The Council wishes to encourage authors to 
tribute good technical papers for presentation to 
Society, particularly papers dealing with new or » 
developments. Good papers on air conditioning o 


hygiene and industrial ventilation are of interes 


T. Avery, Walter Heibel, C. H. Flink, and ‘ 
Tasker. 


Any one of the committee members will b 
to consult by mail or otherwise with authors t: 
determine whether the particular subject is de 


Papers must be presented first to the Pu 
tion Committee for approval for publication an: 


to use at the Annual or Semi-Annual Meeting 
need papers planned now to take care of the A 
Meeting in January, 1947. If you have any pa 
you would like to suggest, please communicat« 
any of the committee members. 
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special committee has been appointed to secure 
papers. The membership of the Committee on Tech- 
nical Papers is composed of G. L. Tuve, chairman; 


are passed on to the Meetings Committee for selec 
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EQUIPMENT DEVELOPMENTS 





- convenience in obtaining more information about 


‘or y : 

a of this equipment, see coupon on this page. Add the 
new products and companies listed here to your Directory 
Section which you received in your January 1946 Heating, 


Piping & Air Conditioning and thus keep your records of 
es of supply up to date throughout the year. Single 


source ’ . , . . : + . 
asteriex indicates equipment not listed in Directory Section; 
double asterisk equipment and manufacturer not listed. 


Heating and Cooling Coils 

No. 3250—The American Blower Corp., Detroit 32, 
Mich., is now producing an extensive post war line of 
heating and cooling coils. 

\]l heating and cooling coils are made of 5¢ in. O.D 


seamless tubing of 0.031 in. wall 


ilty metal 
thickness. This tubing is helically wound with 13/32 
per ribbon in three standard spacings. The reg 





ular spacing has the greatest capacity and is the most 
economical for usual applications while the interme 
diate spacing has a lower capacity and a lower air pres- 
sure drop. In cooling coils the wide fin spacing is used 
inlow temperature applications to minimize the effect 
of frost. In heating coils the wide fin spacing is used 
in tempering coils and with high pressure steam where 
low temperature rise is required. 
The line of heat- 


ing coils includes 
steam coils for blast 
eating, steam 
~oster coils for 


one reheating, re- 
urn bend coils for 
both steam and hot 
water (upper illus- 





ration), and dou- 
ble tube coils for 
modulated steam 
ntro] 


Both water and direct expansion coils are of the 


érpentine type with continuous coolant circuits from 
the inlet header or distributor to the outlet header. 
Vater coil headers are of heavy, formed steel with 
eentrant tubes designed to meter the liquids to the 
Heating. Piping & Air Conditioning, October 1946 





circuits. 
are of brass of the calibrated orifice type 
headers are of steel dipped in a tin-lead mixture after 
fabrication. A direct expansion coil is 
lower illustration. 


Direct expansion refrigeration distributors 
ouction 


shown in the 


High Velocity Air Filter 

No. 3251—A new all-metal, permanent and cleanable 
“Agitair FM” air filter has been developed by Air 
Devices, Inc., 17 E, 42nd St., New York 17, N. Y. 

The 20 x 20 in. filter is designed to handle 1200 cfm and 
the filtering medium 
consists of layers of 
expanded metal so 
disposed as to induce 
turbulent cyclonic ac 
tion of the air within 
the filter. The unit is 
said to operate at high 
velocities with sus 
tained low resistance 
to air flow, maximum 
dust holding capacity, 
high 
effi- 


and extremely 
dust 
ciency. The frame is 
constructed of 
rolled steel and is ar 


welded. 


removal 


cold 





Ammeters and Voltmeters 

No. 3252—A new line of d-c moving vane type am- 
meters and voltmeters has been announced by the 
United States Gauge Div., American Machine and 
Metals, Inc., Sellersville, Pa. 

Noteworthy features are said to include the reduc 
tion of oscillation to a minimum by a new high torque 
lightweight movement and the use of long, easy to read 
scales. Dials have a scale length of 80 deg of an ar 
on the center zero type scale and 60 deg of an arc on 
the zero off-center scales 

Heating, Piping & Air Conditioning, [10-46) 

@N. Michigan Ave., Chicage 2, IIL 
the following 
(Cirele each number in which you are interested) 

3250 3251 3252 3253 3254 3255 
- 3258 3259 3260 3261 

6293 6294 6295 6296 

6301 6302 6303 6304 

6309 6310 6311 6312 6313 6314 
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Diaphragm Valves 

No. 3253—Announcement has been made b Lieley 
& Mueller, Inc., 2015 43rd St., North Bergen, J, ,; 
a new line of “Kontrol Motor” diaphragm va. es ; 
pressure regulators, pump governors, and di: rag 
motor control valves. . 

These valves feature light weight, all steel d 
motor construction. The dia 
phragm casings are boltless, as- 
sembled with quick-acting clamp 
rings and diaphragms are molded 
reinforced neoprene. The manu- 
facturer states that unusually 
large effective diaphragm areas 
combined with heavy, fully en- 
closed, heat treated springs pro 
vide maximum power 

Valve position indicators are 
furnished as standard, and valve 
bodies are of high capacity, with 


oO 
. 








unrestricted flow areas. Units are 
available in bronze, semi-steel, 
cast steel, and special alloys. A 
wide variety of trim material 
may be supplied and quick open 





ing, percentage V port, and para 
bolic discs may be used. 


New Unit Heater Line 

No. 3254—A new postwar line of propeller type uni 
heaters has been announced by Modine Miz. C 
Racine, Wis. 

Now in production, these 1947 models feat 





types of units with 
a total of 47 basic 
capacities. To the 
conventional horizon 
tal and vertical deliv 
ery types the com 
pany has added a new 
draw - through unit 
designed to provide 
horizontal discharge 
of heated air over an 
extra long range 
Knownas the “Power 
Throw,” this unit 
(shown here) has 





specialized applica 
tions and may be 
used alone or in combination with the other types 

All three types are available in standard mode 
as in models designed to provide low outlet air | 
tures when used on steam pressures of 30 ps 
Models for hot water applications and for drying 
processing jobs are also included in the line. Cons:ruct 
features include an integral all-brazed copper condenstt, 
acoustically insulated casings, and copper tubes and heat 
ers which are brazed to form rugged units with fin 
mechanically and metallically bonded to tubes 


| Engineer’s Sketch Pad 
Wa RICAN II STRICT NTEAM { Oo | No. 3255—Jiffy Sales Co., 1802 E. 37th St. Cleve 
. | 





land 14, Ohio, has introduced a new engineer's sketc? 
pad designed to facilitate and speed up the preparation 
_of sketches, both in the office and in the field 
| The pad contains 75 sheets of 9x 12 in. tracin« tisstt 


NorTH Tonawanp.. ‘.) 





160 Heating, Piping & Air Conditioning, Oct 








310 SIZES oF 


ENDLESS V-BELTS 
CAN BE 


heplaced with only 4 sizes of Veelos 


ROM only four widths of spare belts...no obsolescence. 













Veelos—the link V-belt— Veelos on reels saves stock- 
you can make up 316 standard room space...reduces inven- 
sizes of industrial and fractional tory records... és easy to locate 
endless V-belts. There’s no need and easy to install. 
to stock spare sets of endless Made in all standard sizes... 
belts for each drive. fits all standard V-belt grooves 


Large, costly inventories are ...available in standard 100- 


VEELOS: 


THE LINK 


V-BELT MANHEIM MANUFACTURING & BELTING CO., MANHEIM, PA. 


eliminated ...no deterioration of foot reels. 





to any Lens 


istable 
Adjustab ny Drive Tested + Proved * Adopted by American Industry 


Adaptable 
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Boilers made in 6 sizes 
up to 3040 sq. ft. 
E. D. R. steam. 


ALDRICH 
HEAT—PAK ol BURNERS 


AND BURNER-BOILER UNITS 


because the name, ALDRICH, 
means quality! It is a reputation at- 
tained after years of manufacturing 
experience, engineering leadership, de- 
signing skill. For conclusive proof of 
performance and efficiency on the job, 
Aldrich HEAT-PAK products were 
standard equipment in U. S. Insular 
Bases. Aldrich, the leading oil burner 
manufacturer, Zuarantees satisfac- 
tory performance! 
Because Aldrich will not sacrifice 
standards of quality, production 
will be slow until the shortage of 
food materials is overcome. 


Model AX 
-75 to 5.00 G.P.H. 


Model BX 
4.00 to 9.00 G.P.H. 


Jumbo 
5.00 to 19.00 G.P.H, 


KNOWN and USED the WORLD AROUND! 


| Induction Motors 


enclosed within a 
cover jacket which 
consists of four card- INCH AND 
board flaps. To pro- er 29 
vide accuracy in lay- 
ing out lines, various 
scales are printed on 
three of the flaps. In 
using the pad a cover 
flap is folded over 
and one of the tissue 
sheets is placed over 
the desired scale. 
According the the 
manufacturer,the pad 
has been endorsed by 
draftsmen, designers, 
engineers, surveyors, 
builders, field men, 
sales engineers, stud- 
ents, estimators, pat- 
ent attorneys, and architects. It is said to be a 
saver and drawings made on this pad may be 
blue printed with no guide lines showing. Sh: 
perforated for easy removal and technical dat 
as drafting standards; electrical, welding, a1 
tectural symbols; decimal equivalents; and 
ferences and areas of circles are included on t 
of the flaps. 








INCH, 1/2, 
1/4 AND 1/8 


7 


No. 3256—After a period of extensive development 
and research, Westinghouse Electric Corp., East Pitts. 
burgh, Pa., is offering a new “Life-Line” induction 
motor in integral horsepower sizes. 

These new industrial a-c motors feature the us 
heavy steel construction and special ball bearings ar 
are said to be more than 35 per cent smaller in size 
than previous models. It is also stated that starting 
torques have been increased as much as 134 per cent 
per lb of motor and maximum torques have been 
increased as much as 116 per cent per Ib of motor 

The use of steel construction for the frame and end 
bells is said to provide great strength, resistance to 
shock, and to make possible the smaller size. Thick- 
nesses of steel as used are approximately the same 
as would be used in similar cast iron sections. Accor¢- 
ing to the manufacturer, it is a fallacy that steel cor- 
rodes faster than cast iron as tests have demonstrated 
that the two materials corrode at equal rates 
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JARECKI MANUS co. 


ERIE, PENNSYL NIA : 
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For YOUR CONVENIENCE... Yes... and 
for your profit in buying the Modern Way, Jarecki 
Valves are packaged. Thus, type and size selections 
are quick and accurate . . . Your stock is ‘‘on dis- 
play“, neatly and efficiently classified . . . Your ser- 
vice on Domestic and Industrial Valves is improved. 


Stuce /852 
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You Name it... 
They Drive it 


Self-Tapping 
Screws « Wood 

Screws Machine 
Screws « Nuts 


Ve 3 a ?% ~ 


B & D POSITIVE CLUTCH SCRUGUN speeds up pro- 


duction on such jobs as fabricating air conditioning ducts. 


ADJUSTABLE CLUTCH SCRUGUN ... one of many 
Black & Decker models . . . automatically drives screws 
and nuts to uniform tension. 


Black & Decker Electric Screw Drivers and Nut Run- 
ners speed up every type of sheet metal assembly work 
... from the most delicate screw driving operations to 


driving and tightening nuts and bolts up to 1” diameter | 


or lag screws up to 34” x 6”. Light, compact, easy to 


handle . . . these powerful tools insure top-speed per- | 


formance with greater accuracy and uniformity and 
minimum operator fatigue. 


For full information about all models . . . and other 
Electric Tools for heating, piping and air conditioning 
work . .. see your nearby Black & Decker Distributor. 
For your free copy of our 60-page, illustrated “Power 
Assembly Tool Data Book,” write to: The Black & 
Decker Mfg. Co., 628 Penna. Ave., Towson 4, Md. 


LEADING DISTRIBUTORS 








eg 


WIRE BRUSHES 





BENCH GRINDERS 


ELECTRIC DRILLS ELECTRIC SHEARS 
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Other features include an improved ve: 
system for cooling the motor, the use of precisi 
ufacturing procedures, which with dynetric 
ing, are said to minimize vibration, the use 
lubricated ball bearings which do not requi: 
tion for five years, and the use of many comm 
which are interchangeable on other types a 
of motors. 

The line will include splash proof, open-p: 
and totally-enclosed, fan-cooled motors 
High Pressure Pump 

No. 3257—The direct drive, spur gear pump. Seri« 
700, offered by the McIntyre Co., 714 Riverdale Ay. 
Newton, Mass., has been designed for capacitics fron, 
0.4 to 9.6 gpm at speeds up to 1750 rpm and againg 
pressures up to 1000 psi. 

This small 6-Ib. unit is said to operate with a vol umetr; 
efficiency in excess of 
90 per cent and a 
mechanical efficiency 
of better than 80 per 
cent. It is offered for 
many applications in- 
cluding material 
handling equipment, 
machine tools, oil well 
sampling, power 
transmission, propor- 
tioning equipment, 
and low capacity pressurecirculationand delivery fu: 

The four standard models are designed for direct mot 
application, but pumps can be furnished for flange, belt 
spline, and other drives. Power requirements va 
fractional to 6% hp. 


Miniature Thermostat 

No. 3258*—Especially designed for use in installa. 
tions where dust, vibration, or moisture create operat: 
ing problems, the “Mighty Mite” sealed thermostat 
has been announced by Mechanical Industries Produc- 
tion Co., 213 Ash St., Akron, Ohio. 

The thermostat is preset to the customer's tempera 
ture specifications, 
has 1 in. silver con- 
tacts, and is de- 
signed to give extra 
safety and heat con- 
trol. The standard 
model is preset for 
fixed temperatures 
up to 300 deg and 
other models are 
available for set- 
tings up to 600 deg. 
It is said to have 
many operating and 
safety applications 
in the electrical field 
including electric motors, air conditioning, refriget? 
tion, and heating equipment. 

The unit is said to be dustproof, waterproc!, an 
tamperproof. It can be molded in rubber and \ irious 
plastics and has a copper jacket which is said t: make 
the device highly responsive to temperature The 
standard model shown here is designed for use up 
300 watts, 110, 150, or 220 volts, a-c noninductiv« !0a¢ 
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\ Wartime Development of | 


the BADGER-KLEINSCHMIDT 


VAPOR COMPRESSION 


WATER STILL 






POSSIBLE INDUSTRIAL 
APPLICATIONS INCLUDE USE TO 
PURIFY HIGH PRESSURE BOILER 
FEED WATER 


American commanders of troops assaulting 
the Pacific islands never had to worry about water 
for their men. 

Always at hand was an unlimited reservoir... 
the sea, 

The link between the salty Pacific and pure 
drinking water was a distillation unit so efficient 
that a gallon of fresh water was obtained from the 
same heat input needed to bring a quart of water to 
the boil on a kitchen stove. 

The unit was... the Badger-Kleinschmidt Vapor 
Compression Water Still, developed by Dr. R. V. 
Kleinschmidt of Arthur D. Little, Inc. and manu- 
factured by E. B. Badger & Sons Co., Boston, Mass. 
t A major problem in designing the unit was the 
selection of materials. Combat use permitted a min- 
imum of maintenance. 

To counter the abrasive and corrosive conditions. 
nickel alloys were used throughout. For example. 
all sheet metal parts were made of a copper-nickel 
alloy. All nuts, bolts, studs, tie-rods, piping and 
other fittings were Monel. 

With nickel alloys on the job it was no wonder 
that reports came back from the Pacific telling of 
Badger - Kleinschmidt stills operating smoothly 
even after their steel framework and housing had 
almost been completely eaten away. 

That's why E. B. Badger & Sons Co. plans to con- 
tinue using Monel in industrial vapor compression 
stills. 





You always build-in EXTRA performance when 
you use nickel alloys for equipment to handle 
steam or water. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


ICKEL AMM, ALLOYS sae. re 
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“Rr” wOnEL* 


terest to Power Plant Men 


= 2 a 





OPERATING PRINCIPLE 
THE VAPOR COMPRESSION STILL'S conservation of heat is a close ap 


proach to perpetual motion. Feed water intake is through a heat exchanger 
Sandwiched between concentric pipes carrying hot condensate and brine 
overflow, the feed water is raised to 207° F. Passing to the steam chest, it 
circulates through tubes surrounded by compressed steam at 222° F. This 
boils the water. The generated steam then goes to the compressor where it 
in turn is boosted to 222° F. Passing into the steam chest, it gives up most 
of its latent heat and boils new feed water. Then it passes through the heat 
exchanger and emerges as potable distillate. 


In diesel-powered units, the exhaust supplies all the heat. In electric 





units, a separate electric heater is used. Thermal efficiency is 15 times that 
of ordinary single-phase stills. 
TWO PUMPS are used on every B-K still. Many —3 —~ 


units are equipped with Warren SED vertical 
pumps. The SED. manufactured by Warren Steam 
Pump Co., Warren, Mass., has a 14%" Monel 
shaft and a “K” Monel shaft sleeve. 





A PORTABLE B-K STILL used by the Army, Marines and Seabees. 
Fixed installations were aboard submarines and other Navy craft. 
E. B. Bapcer & Sons Co. is ready to make stills up to capacities of 
100,000 gallons per day. With these large-scale models available to 
economically distill high-pressure boiler feed water, boiler corrosion 
may well be licked. 


“KR” MONEL* - “S" MONEL* - INCONEL* - NICKEL - “L” MICKEL* - “7° NICKEL 


*Reg. U 8. Pat. Of 
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Air Conditioning Unit. 
No. 3259—A new air conditioning unit, the “Amcoil 


Comfortaire” conditioner, has been patented by Am- 
erican Coils Co., 25-27 Lexington St., Newark 5, N. J., 
and is now available in two floor models for homes, 
shops, offices, etc. 

The unit consists primarily of a cooling coil which is 
located inside an en- 
closure and is de- 
signed to create a low 
vapor pressure area. 
Dehumidification, as 
provided in this unit, 
is based on the fact 
that vapor pressures 
tend to equalize. The 
moisture in the enter- 
ing air is attracted, 
through small open- 
ings in the coil en- 
closure, to this low 
vapor pressure area where condensation occurs, Air 
which has been relieved of some of its moisture but 
which has not entered the enclosure, mixes below 
the coil with a smaller amount of cooled air which 
entered the coil chamber. The air mixture is then sup- 
plied to the room being conditioned. 

The manufacturer states that an incidental economy 
feature of the conditioner is the use of a smaller con- 
densing unit using less horsepower, since, with the 
principle employed, it is not necessary to cool all of 
the air to its dew point temperature. 





“‘Eakei PROMISED...AND NOW 


--at the All-Industry Show in Cleveland 
Oct. 29th thru Nov. Ist 


Zaéer presents the new Series "F” Compressors 


Greater Capacity 


No longer a laboratory dream. 
Production scheduled for 1947. a* 


The Series "FE" is the 
result of months of inten- 


sive laboratory testing. 











Commercial and Industrial 
Steam Generator 

No. 3260—The “Powermaster” automatic stea vey. 
erating unit is now in full production at the ; 
Orr & Sembower, Inc., Reading, Pa. 

Units are designed for both light and h: 
operation. Small and 
medium sized gener- 
ators use No. 3 or 
lighter oil, and the 
larger units operate 
with No. 5 or 6 fuel 
oils. Boiler capacities 
range from 15 to 150 
hp and thermal effi- 
ciencies of approxi- 
mately 80 per cent 
are claimed to be 
maintained in every- 
day operation. The smaller units are equipped 
electric spark ignition system and the large: 
incorporate an electric-gas ignition system | 
with both electric and steam oil preheaters 
with Nos. 5 and 6 fuel oil). 

This packaged unit, which is provided wit 
trols, condensate return tank, and boiler feed 
is constructed in accordance with ASME sp 
tions. Standard equipment is wired for 220 
phase, 60 cycle current. 

Announces Production Plans 

No. 3261—Production of air conditioning and indus- 

trial refrigeration equipment during the next 12 
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ICE MACHINE COMPANY, INC., OMAHA 


MANUFACTURERS OF REFRIGERATION AND AIR CONDITIONING EQUIPMENT SINCE 19°5 
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what’s your need 


> \ 


Globe seamless steel tubing is made hot finished and cold drawn in alloy 
and carbon steels in sizes from /; inch to 65 inches outside diameter. 






Globe seamless stainless steel tubing is available in tube sizes from 
VY, inch to 65, inches outside diameter and in pipe sizes 44 inch to 
6 inches, standard, extra strong and double extra strong weights. 
Gloweld (electric welded) stainless steel tubing may be had in sizes 
ranging from 4% inch to 4 inches outside diameter inclusive, and in 
standard weight pipe sizes 44 inch to 2 inches, inclusive. 

Your tubing needs may lie somewhere within the above ranges — 
whatever your requirements, Globe is qualified by experience and 
facilities to supply you with tubing of the quality and uniformity 
you demand, 


GLOBE STEEL TUBES COMPANY, Milwaukee 4, Wisconsin 


%\ STAINLESS STEEL TUBES ye PRESSURE TUBES x GLOBEIRON TUBING % GLOWELD TUBES 
% CONDENSER AND HEAT EXCHANGER TUBES % MECHANICAL TUBING 
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“Cost Condenser"’— McKee 8 H.P. “Steamboilerplant"’ 
System for a Veneer Press. 


Iustall te’Kee 


““STEAMBOILERPLANTS” 


When you install McKee “Steamboilerplants”’ 
you boil-down costs two ways — on installation — 


on operation. 


A complete factory-built unit, you'll find them 
easy and economical to install —just hook-up 
to the gas, water and supply lines. And remember, 
the entire unit is McKEE. Entire responsibility 


for its satisfactory operation rests with us. 





ECLIPSE FUEL ENGINEERING CO 
767 SO. MAIN STREET © ROCKFORD, ILLINOIS 


Engineers in all principal cities 





168 


months at the B. F. Sturtevant Co., Div. of W «tino. 
house Electric Corp., Damon St., Hyde Park, wad 
36, Mass., is expected to be more than double a; ,; 
the best pre-war year. 

According to G. C. Derry, vice president 
eral manager of the division, plans are also bei: 
for stepping up the manufacture of mechani 
fans for power stations and fans for industria 
during the coming year. Expansion in these tw 
as well as in the rapidly growing transportati 
and in many others concerned with air han 
expected to increase the division's producti: 
by 50 per cent and the sales and engineering 
30 per cent. The current backlog of orders n 
approximately 14 million dollars. 


Boiler Sealing Compound 

No. 3262—A boiler powder for sealing leaks is of. 
fered by X Laboratories, Inc., 25 W. 45th St., New 
York 19, N. Y. as a new twin companion to the com. 
pany’s boiler liquid. 

The highly concentrated powder is poured into 
boiler through the safety valve tapping wher: 
solves and circulates, or it may be mixed first wit 
hot water. It is said to be especially effective agai 
casting failures and sand holes, to seal the leak fron 
the outside in, and to provide a seal which is undan 
aged by expansion and contraction. The powder 
made from special soluble gums and, according t 
the manufacturer, does not contain sawdust 
cement, shellac, solder, water glass, or flaxseed m 


Combination Return and 
Supply Air Diffuser 

No. 3263—The “Agitair RS-42” diffuser combines 
the features of air supply and return. It is designed to 
permit both supply and return ducts to be run on the 
same plane with separate connections at the diffuser 
and is offered by Air Devices, Inc., 17 E. 42nd St., New 
York 17, N. Y. 

In contrast to circular diffusers this unit is s 
rectangular in shape. It is said to require les 
room than any other ceiling type fixture and t 
nate the necessity for special cutting and s¢ 
prevent air leakage. It is available in a variety 
and patterns with diffusion control 


Pneumatic Atomizing Nozzle 

No. 3264—A new large capacity pneumatic atomiz- 
ing nozzle is now available for '2 in. pipe connections 
This nozzle is manufactured by the Spraying Systems 
Co., 4033 W. Lake St., Chicago 24, Ill. 

Capacities of 20, 40, or 60 gph are provided | 
nozzles, which are 
of brass or stainless 2 os, eee ee 
steel. Built to oper- 
ate with com 





pressed air, al- 
though other gases 
or steam can be 
used, they are of the 
internal mixing 
tvpe. Illustrated is 
unit with shut-off 
needle which is optional. 
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Somehow you snow, without being 
told, that the author of “Home, 
Sweet Home” was an American... 


For the simple beauty of his song 
so exactly expresses the love which 
Americans have for home. An atti- 
tude, both strong and reverent, 
born in the cabins of pioneer an- 
cestors and guarded zealously 
through generations that followed. 
From American hearthstones the 
spark of independence was fanned 
to quenchless flame, and a suc- 
cession of great men and women 
emerged to carry its light abroad 
in the land. 


_ To people who thus cherish the 
idea! of home, the expression of its 
physical form is no less important. 
So American homes have become 


STEEL PIPE MAKES 


the wonder of the world! Here, the 
home of the Colonel's lady and 
Judy O'Grady differ in size, location 
and pretension, but seldom in facil- 
ities for necessity or convenience. 


One development, perhaps more 
than any other, makes this possible 
... the invention and mass produc- 
tion of stee/ pipe. 


Yes, steel pipe makes it possible! 
The conveyance of fresh, pure water 
from its source, however distant, to 
and through the home .. . for 
drinking, cooking, bathing, laun- 
dering, cleaning and sanitation. For 
providing conventional heating or 
the advantages of the newly de- 
veloped radiant heat. For cooling 
in summer. For fire protection... 
for a hundred-and-one uses. 


Durable, reliable, economical... 
steel pipe makes these comforts of 
home available to a//! That's why 
90% of all home piping is stee/ 
piping. 

The interesting story of “Pipe in 
American Life” will be sent upon 


request. 


Committee On 
Steel Pipe Research 


OF 


AMERICAN IRON AND 
STEEL INSTITUTE 
350 Fifth Avenue, New York 1,N. ¥. 


IT POSSIBLE! 


pill 


... better living through pipes of steel for plumbing and heating purposes. 


Piping & Air Co 


nditioning, October 194¢ 

















NEW BOOKS & REPORTS 





New Fractional Horsepower 
Motor Standards Announced 

A broad new program of standardization for frac 
tional horsepower motors, designed to reduce produc 
tion costs, insure efficiency and proper application in 
use, and result in long term savings to customers, has 
been announced by members of the motor and gen 
erator section of the National Electrical Manufactur 
ers Association. 

Due to the increasing number of uses for small mo 
tors, the new NEMA standards are of importance to 
allied manufacturing groups, as well as to application 
engineers, electrical contractors, power suppliers, and 
others in appraising motor performance in terms of 
nameplate rating and motor application 

The value of standardization as a key factor in ob 
taining performance interchangeably in application 
and maximum production efficiency has been recog 
nized by motor manufacturers virtually since the in 
ception of the business, according to L. C. Spoor, vice 
chairman of the fractional horsepower subdivision of 
the motor and generator section of NEMA. Stand 
ardization in the general motor field was initiated as 
early as 1908, he says, and over a period of years has 


be a powerful factor in establishing high 


proved to 
quality products and reducing overall costs 
During the war the demand for small motors 


showed a phenomenal increase, and the backlog of 








demand today is among the heaviest of all « 
products. Prior to the all-time peak demand 
on by the war and the existing need for ap; 
many special lines of motors were built accor 
individual specifications, resulting in multip! 
design. The tremendous shortage of motors 
the determining factors, Mr. Spoor says, in de 
standards which will facilitate maximum pr 

The new standards provide specific definit 
motor rating and performance in coordinated 
horsepower rating, speed, breakdown tor 
service factor. In formulating the new standa 
motor manufacturers felt that a clearly det 
generally accepted method of evaluating mot 
formance was essential in order to assure it 
design, manufacture, and use of small power 
The fundamental points covered in the stand 
clude not only this new basis of rating, but 
iously standardized locked rotor or startin 
of motors. This is but the first phase in tl 
gram of standardization, and will be follo 
this year by other items of standardizati 
dimensions, and application standards for her 
sealed motors, belt drive refrigeration compr: 
tors, washing machine, stoker, oil burner, be 
and blower motors, shaft mounted fans and 
and gasoline pump and jet pump motors 

The standards will thus be of major inte 
wide range of users who may, as a result, be 
the stamping on the motor nameplate is ar 
designation of the article he is purchasing 


thus obtain increased return on motor inve 


arnt cenbl halk. vonunce AW tnd ny. 
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Write Your Jobber or Write Us Direct 





WATERTOWN, WISCONSIN 
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Men with ideas 


get AHEAD! 


™ 


Men get IDEAS at the Air Conditioning Show! 


= COMING the 7th International 
Heating and Ventilating Exposition—-largest 
ever held and first in seven years. Here is your 
~pportunity to familiarize yourself with the 
newest ideas, products, and people in the in 
dustry. It will give you the chance to ‘“‘catch 
up” on new trends, to discuss your problems 
with engineering specialists at the exhibition 
booths, to revitalize your thinking. 


The more fully informed you are on the newest 
and best equipment available, the more suc 
cessfully you can plan efficient, economical 
nstallations. On display at the Exposition 


@1917 


will be all types of heating, ventilating, ai: 
conditioning, and related equipment—-som«e 
excitingly new, all interesting .. . all a part of 


the up-to-date picture you need 


A wealth of helptul information awaits archi 
tects, industrial engineers, consulting engineers 
manufacturers, contractors, distributors, build 
ing owners and operators anyone concerned 
with the efficient application of heat, ventila 
tion, and conditioned air to all types of build 
ings industrial, commercial, residential 


Mark the date on your calendar. It’s an event 
you can’t afford to miss! 


jt INTERNATIONAL HEATING & VENTILATING EXPOSITION 


eile ime Selilelisleliliilo me + aeleltislels 
LAKESIDE HALL, CLEVELAND, OHIO «+ JANUARY 27-31, 1947 


Under the auspices of the American Society of Heating & Ventilating Engineers 


Management of International Exposition Co., Grand Central Palace, N. Y. 17, N. Y. 


‘ping & Air Conditioning, October 1946 














only RIFAID— 


guarantees you 












uw 


Tf this Housing ever 
Breaks or Distorts we 
will replace it Free 


LHe RIDGE TOOL CO. 
_— th Y RIA o 


@ You get more for your 
money with RIG@aibp pipe 
wrenches. That special de- RItaID Compound Leverage 
sign housing simply won’t Wrench. 

warp or break in any normal use, however strenu- 
ous —as millions of users know. No laid up for hous- 
ing repairs, no bother and expense. No binding of 
adjusting nut—it spins easily to size. Alloy jaws 
take hold and let go instantly. Handy pipe scale on 
lookjaw, comfort-grip I-beam handle. A wrench it’s 
a pleasure to work with— ask your Supply House. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO, U.S. A. 













through proper application, freedom from my 


ble and longer motor life. As a result of bett 


ard definitions, the machinery or appliance 
turer, for example, can obtain proper motor 
suppliers without having to go through exha 
gineering tests for each application or make 
This is also important from the standpoint of 
mate purchaser of machines or appliances 
make a sizeable investment and expects per 
and long life from the appliance 

In the past, Mr. Spoor points out, the hy 
stamped on a fractional horsepower motor 
not always been a true indication of the m« 
carrying ability since no adequate standard 
iously been established to define horsepowe I 
terms of speed and torque 

In formulating these standards, attentio: 
given to factors which will permit selectior 
control equipment and wiring. Effort ha 
been made to define the standards in terms 
afford maximum freedom in design progr: 
Hydraulics Textbook 
Stresses Fundamentals 

Kklementary Mechanics of Fluids, by Hunt 
professor of fluid mechanics and director, |. 
Institute of Hydraulic Research, State | 
lowa, is an excellent addition to the m« 
rapidly expanding literature on the genera 
of mechanics of fluids, or, as other aut! 
chosen to call it, fluid mechanics. This book 
in a rational and progressive manner the fur 
principles needed in the application of th 


principles of mechanics of fluid to practical e: 


ing problems. While it is designed primar 
textbook on the subject, it will be a valuable 
to the library of the practicing engineer who 
ested in keeping up W ith the developments 
taking place in this important field 

While it is elementary in the sense that 
used as a first text in the subject, it gives a 
development of all the applications covers 
quires no further mathematics for its unde: 
than that given in the ordinary engineerin 


culum. It is a thoroughly basic book cor 


going back to general principles. To the engi! 
is interested in application of this book to hi 
problems, sufficient examples are given to s 
guide in such confusing matters as units a! 


cations of formulas This book does an excel 


of developing the subject from the basic equ 
mechanics and definitely is not a hydrauli 

which has been revised or combined with a « 

on fluid mechanics. The text contains m 
excellent photographs showing many of the 

ena which are explained in the text. These ar 
ally well selected and are excellent represent 
application of the subject matter to real | 
The basic nature of the book recommends 
permanent reference book in the practicing ¢ 
library. 

The text is published by John Wiley & 5 
440 Fourth Ave., New York 16, N. Y., contains 
pp., is cloth bound, and is priced at $4.—Re\ 
E. N. Kemler, head, engineering researc! 
Southern Research Institute 
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efrig ration Service Engineers 
» Hold Convention in Cleveland 
> Mec ng in C ‘leveland for its 9th annual convention, 
q tober 26 to 29 at the Hollenden hotel, the Refrigera- 
on vice Engineers Society expects to stage its 
bree innual meeting for the group now numbers 
Byer 6500 members with 105 local chapters. The four- 
a\ siness and educational meeting will 
' All-Industry Refrigeration and Air 


a precede the 
f 
A 










imme 





ond oning Exposition to be held at the Cleveland 





ium. 
The convention 
aturday afternoon, 
laret ce Buschkopf, Beaver Dam, Wis. The morning 
nd afternoon the following three 
} ill be devoted to educational programs during which 
ious talks on technical subjects will be given. Some 





called to order 


Acting President 


will be oe 
October 26. by 







session on days 






»{ the topics scheduled will be on modernization and 





replacement of obsolete equipment, the two-tempera 
refrigerator, shaft sealing and 
Shermal expansion valves, hermetic units, preventive 
\intenance on air conditioning equipment, and sery 
Gcing ammonia compressors. One of the highlights of 
dy program will be conducted tours through various 
: nufacturing plants and refrigeration installations 
S Society headquarters are at 433 N. Waller Ave 
hicago 44, Ill. 





developments in 


















EMA Sponsors 
efrigeration Show 

Exhibits covering all types of refrigeration, air con 
’ 





jitioning, and frozen food equipment will be on 
at the 4th All-[ndustry and Ai 





Retr iverati mn 





vill be 


1s spe TIS6 yred by 


The 


harntvens 


ber 29 to November 1 how, which 
gest ever held by the 


Refrigeration Equipment Manufacturers Associa 






6 ab ie pe 





d will also include displays of frozen food pro 





sing equipment, materials, insulating 
| 


rials, and many other related products 


wrapping 






During the week of the show the following associa 
Refrigeration Equipment 


Kquipment 





ns will hold meetings 
Association, 
icturers Association, Refrigeration Service kn 
neers Society, National Frozen Food Locker Asso 
ition, Frozen Food Locker Manufacturers and Sup 
and the National 
a\cirigeration Contractors 





olesalers Refrigeration 





* , 
Sanu! 








liers \ssociation, Association of 







Exposition headquarters are at 1107 Clark Bldg., 
rgh 22, Pa., also headquarters of REMA 


Public Health Meeting to Include 

ssions on Industrial Hygiene 

The 74th annual meeting of the Public 
Health Association and meetings of related organiza 
s will be held in Cleveland, November 11 to 14 
The industrial hygiene group Ker hold its first ses 
luesday, November 12, wo 9. m. 1. L 
zlett, M.D., will preside and a subjects of the 
apers to be presented will include The Value of In- 
Education in Industrial Health, and 








American 








Hygiene, 








( Ictober 1946 
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HIGH VELOCITY OUTLET 
Adjusted for Down Throw 
Style “DDH'’ 


and to One Side 


illustrated above is one of eight variations of our 
high-velocity outlet-—-each bar individually adjustable with key 
furnished—-with or without volume valves. Supplied with baked 
prime coat and sponge rubber gasket 


This is a heavy, attractive outlet made in all sizes, with matching 
fixed-bar down-deflecting return grille. Prices are competitive 


Prompt shipment of this line is available 






MANUFACTURERS OF 
ROOM COOLERS 


We are in a position to supply variations of the High Velocity Outlet 


illustrated above, curved to follow the contour of your cabinet 

















straight. Your inquiry is invited for prompt, helpful information 
pa iti i i ‘ i Ft li ii 
Mani Wilt Whitt 
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multiple-dampers to control volume and vertical direction. Multiple 
dampers may be set so as to obtain up, straight, or down deflection 
as well as complete shut-off. The face is the same as all others of 
the “70° line—-permitting air reflection right or left by adjusting 
front blades with key furnished. Blades are '4” center to center 


and '4” in depth. Complete with rubber gasket, screw holes, prime 
coat. This is an attractive, well-constructed register, available 
promptly. 


For immediate quotation and literature, wire, write or 
Telephone your inquiry to Bloomfield 2-2345 


STEWART MANUFACTURING COMPANY 


INCORPORATED 
BLOOMFIELD, N. J. 




















‘GENERAL’ MULTIBLADE EXHAUSTERS 


Exactly adapted to the 
Exacting requirements of 
Heating, Ventilating and 
Air Conditioning Services 
Forward and Backward Curved Blades 
In all sizes, wheels 12 to 72 in. 
And forward curve “Juniors” 


with wheel diameters 6 to 10 


\ 
( 


For your files, on request: Bulletin SC-102, with complete 
performance tables, dimensions, etc.—52 big pages. 


GENERAL BLOWER Co. 


“Lungs for Industry” 
Factory Offices District Sales 
Morton Grove, Ill. Chicago 10, Ill. 
8601 Ferris Avenve 502 N. Dearborn St. 
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Cut Your Heater Costs Through Proper Heat Distribution 


9 





Built to give continuous service in factories, 
garages, warehouses and other types of large 
area construction, the Airtherm Blower Fan 
Type Unit Heater will deliver heat to 
every corner. 


Install Airtherm high velocity Unit Heaters 
in your plant and cut heating costs through 
proper heat distribution throughout your 
plant. Floor-mounted or suspended models. 


Write for Bulletin 401 


AIRTHERM 


MANUFACTURING COMPANY 


St. Lovis 10, Mo. 


711 So. Spring Ave. 





with AIRTHERM UNIT HEATERS 


(Blower Fan Type) 





Lessons Learned in the Services. Papers scl 
the second session on Wednesday the 13t! 
with such topics as the National Workmen's 
sation Conference Committee, union contract 
dustrial hygiene, aviation medicine, and 
hygiene research 


Association headquarters are at 1790 23 


New York ( ity. 


AWS Schedules Many Technical 
Papers for Annual Meeting 





\ total of SO technical papers has beer 





for presentation at the 24 sessions of the |! 
meeting of the American, Welding Society 
annual meeting will be held in Atlantic Cit 
17-22 


\mong the many papers will be some 


vember 


research, resistance welding, pressure wel 


ting, weldability, electrodes, productior 


welding pressure vessels and storage tanks, 
ing, and high alloys. In addition several pap« 
subjects 


presented covering a variety of 


welding of cast iron with nickel electrode 


hardening, and plant maintenance 
W.F 


the annual dinner on 


Hess, president ot the Society will 1 
November 2] 
at 33 W 


Society headquarters 
York ( 1t\ 


ASME Annual Meeting to 
Coincide With Power Show 


are Ws 


The 1946 annual meeting of the American S 
Mechanical Engineers, 29 W. 39th St., New \ 


Interlo. 
montr 
for 
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All over America ee 
insulation Contractors 


icading stall NOVOID small pipe with 
. least effort with 
this tough little 


Rikslib 


' 


| 
i 
| 
fl 
; 
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fe 
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Interlocking Tile Corp. of Seattle, Wash., are one of the outstanding insulation 
contractors of the Northwest. They have insulated cold storage warehouses 
for the Army, the Novy, and many industrial firms. Shown at top is the new 
plont of the Bellingham Cold Storage Company, for which this contractor 
supplied and installed 13 carloads of Novoid Corkboard. Below it is one of 
the free-standing Novoid Corkboard partitions under construction. 


@ Speedy and a worksaver, when you want to cut 
* - * “a “ 
perfect threads on ¥g" to 1” pipe. This smart steel- 
READY NOW! At your nearby Novoid contractor’s 
rou'll find Novoid Cork Pipe Covering for every vad de h q 1 di ; 
standard-size pipe, and in a variety of thicknesses. precision-made heat-treated tool-steel dies, each 
You can now get prompt delivery and installation factory tested ... for smooth fast 
of this money-saving insulation. , . , 
. a : , we : ° ss 
Novoid Covering is the moulded rigid insulation threading. Die head nap in from 


that efficiently reduces your cost of refrigeration. either side, can’t fall out. No spe- 
It snugly hugs pipe and fittings of every size and 
shape, does not sag, does not absorb moisture or 
odors, and is long-lasting. work. No. OR, Ye" to 1"; No. 11R, 

For complete facts about Novoid Corkboard, Ye" to 1%.” You'll like these du- 
Pipe Covering, and sundries specially developed to 
make low-temperature insulations most efficient, rable efficient Rimmims for small Chasers easily 


* . y . reverse for close -to- 
write to Cork Import Corporation, 39 Park Place, pipe. Ask your Supply House. pid Bee 4 
Englewood, New Jersey. 


and-malleable internal ratchet threader has 


cial dies needed for close-to-wall 


NOVOID INSULATION 


ORKBOARD PIPE COVERING 


WORK-SAVER PIPE TOOLS ’ 


THE RIDGE TOOL COMPANY ~ ELYRIA, OHIO, U.S. 2 
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ee V . es . > * i. 
dene: *VURLAI. ulean™, the origi 
4 clase for pipe 1/6 nal chain pipe vise, 
to 8 inches. 

At right: “VULCAN is made entirely of 
SUPERIOR”, with 
reversible jaws and 
adjusting handle on 
top. 2 sizes for pipe 
1/8 to 4-1/2 inches. 


tough, wrought steel 
.-.mo cast parts what- 
ever. The dropforged 
jaws are of saw-tempered steel for file sharpen- 
ing... chains are of the same high quality as 
Williams’ “Vulcan” Tongs. Fully guaranteed, 


and sold by Industrial, Plumbing and Oil Field 


Distributors everywhere. 


J. H. WILLIAMS & CO., BUFFALO 7, N. Y. 











be held, December 2 to 6, in that city. The 





tional Exposition of Power and Mechanical 
ing, better known as the National Power ‘ 
be held in Grand Central Palace, New Yor 
ber 2 to7 

Though highly diversified, the principal ¢ 
the show will cover the transformation of 


fuel into power. Key classifications of disy 


with pumps and conveyors for handling Z 
solid fuels and run on through boilers, turb “ 

ru 
ers and stokers, blowers and exhaust fans fe 


piping, traps, blow-downs, liquid level indi: 

controls, as well as auxiliaries of many kit 
First established in 1922, the show is 

ducted by the International Exposition (| 

Central Palace, New York. 

ASHVE to Meet in Cleveland 

And to Sponsor Exposition 


In addition to sponsoring the 7th Internati 





ing and Ventilating Exposition, to be held i: 
Hall, Cleveland, the American Society of He 
Ventilating Engineers will hold its 53rd an: 
ing in that city. Both the annual meeting a: 
position are scheduled for the last week 


1947 


The International Exposition Co., Gra 





























Palace, New York, is managing the show wit 
planning and policies being formulated by 
committee of industrial and professional lea: 

the chairmanship of A. J. Offner, president . . 
whose headquarters are at 51 Madison Ave., » 


lO, N.Y 


De Luxe type WK Pressure 
Actuated Water Regulating 
Valves for Freon, Sulphur 
or Methyl, are pilot oper- 
ated, modulating. Standard 
adjustable opening range 
from 50 to 150 Ibs. Factory 
set to open at 90 pounds. 
Precision engineering and 
individual testing for low 
cost, satisfactory perform- 
ance. Available in sizes of 
% to 2 inches FPT. Simple 
adjustment-~easily serviced 


Other sizes and types are also availabl 





| Electrimatic 


2100 INDIANA AVE. CHICAGO IGgill. 
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ns 
am line at State 
ital, Norristown, Pa. 


but more than just a memory 


CoNVERTED into years, that takes us back 
to 1933. That's the year the New York Giants 
won the World Series . .. the Chicago World's 
Fair opened ... Wiley Post flew the Winnie 
Mae around the world. During that year this 
ZALLEA Corrugated Expansion Joint was in- 
stalled—and it’s still doing the same “bang- 
up” job today! 


It’s the quality ZALLEA builds into every ex- 
pansion joint that makes them last... even in 
the severest service. There’s mo packing to 
deteriorate . . . mo maintenance required. Once 
properly installed, they can be forgotten, 
with the full assurance that they will do the 
job intended. 


Be sure! Always specify and demand ZALLEA 
Corrugated Expansion Joints. 


Zallea Corrugated Expansion Joints are made in 
non-equalizing, self-equalizing and duo-equaliz- 
ing types, depending upon the conditions under 
which they must operate... of copper, stainless 
steels and other corrosion-resistant alloys. 
diameters from 3" upward... traverses up to 
744"... for pressures from vacuum to 300 psi... 
for temperatures from sub-zero to 1600° F. Let us 
quote on your requirements. 


ZALLEA BROTHERS & JOHNSON 


EQUIPMENT FOR THE PROCESS INDUSTRIES 


816 LOCUST ST. + WILMINGTON 99, DEL. 





Specify and demand ZALLEA 
Furnace-Annealed Expansion Joints 
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PARTNERSHIP IN POWER 


The Rockwood drive uses the simplest form 
of power transmission—a strong, flexible 
belt (be sure it's Tannate) and by applica- 
tion of correct engineering principles 
makes it the most practical type of short- 
center drive ever designed. The motor is 
mounted on a free-moving pivot so that 
its weight may automatically maintain the 
correct belt tension necessary to insure 
maximum efficient flow of power at all 


times. 


The Tannate leather belt has not only a 
very high coefficient of friction but also a 
great pliability that helps keep machines 


running at top speeds. 


Get this most efficient drive for your 


machines. 





ESTABLISHED 1702 


J. E. RHOADS & SONS 


35 North Sixth Street, Philadelphia 6, Pa. 


NEW YORK . CHICAGO . ATLANTA 















CLOG-PROOF 
SPRAY NOZZLES 


ROTOJET 


Rotojet spray nozzles are the ultimate in simplicity 
and efficiency. They provide excellent atomization 
through the high centrifugal force developed by 
the flow of the liquid. There are no moving parts, 
no adjustments. The action set up within the noz- 
zle keeps it clean and clog-proof. Extra metal at 
points of wear gives Rotojet exceptionally long life. 
Rotojet nozzles are available with orifices from 
1/16” to 1-13/16". 


There is a Rotojet Nozzle for every spray job. 


WRITE NOW 
For Bulletin No. 450 


Bulletin No. 450 gives you 8 pages 
of specifications, capacity tables, 
industrial applications, and other 
valuable information about Binks 
Standard Spray Nozzles. Drop a 
card in the mail today for your free 
copy of this helpful booklet. 


BINT coscans 


3114-40 CARROLL AVE. + CHICAGO 12 


Offices in all principal cities 
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Ween... 





STANDARDS 





SPRAY 
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MANUFACTURING 
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180 








RECENT TRADE LITERATU 





Sage 42h, 


For your convenience in obtaining copies of th 
bulletins, see coupon on page 159. If you w F 


direct to the manufacturer, describe carefy 
what literature you want, as the number git 
first in each item is for use only when send 


requests to Heating, Piping & Air Condition 


> 


Baseboard Heating System 4 
No. 6293—A one pipe, hot water baseboard 
system is described in a new bulletin (No. 63 
leased by the C. A. Co., 450 E. O} 
Chicago 11, Ill. In this system a finned ferrou 


Dunham 


= 


1 in. diameter, is installed behind a specially di 
baseboard which contains hidden louvers. Ac« 
to the 
has a removable cover, and extends down to the 


manufacturer the baseboard is easy 


The bulletin includes data for sizing the finn: 
tions and outlines the recommended design pr: 


Blowers, Fans, and Exhausters 
No. 6294—A new bulletin describing the “Lu 
Industry” line of exhausters, fans. blowers, and 
tion blowing machines has been issued by the Ge 
\ve. Morton Grove |] 


Blower Co., 8065 Ferris 


Commercial Refrigeration 


No. 6295—Lehigh Foundries, Inc., Refrige: 
Div., Lancaster, Pa., has issued a series of dese1 
sheets covering the company’s line of air coole 


pressor-condensing units in the ! ,and % hp 


General specifications, capacities, and list price 


included 





THE UNIONS 
WITH THE 
RECESSED 
BRASS 
SEAT 





Mi 





JEFFERSON SPECIALTY UNIONS 
Effect Big Savings in Labor f 


} the 5k 
5 na 3 union, two nipples and an rd 
Th ts @ ry ave As 16 A F 
na Ma 3 Fe 4 thread 
Th c } n na S Bity 
’ “ wa 
wa the Tin 5 


JEFFERSON UNION CO. 
601 West 26th Street, New York |, N. Y. 


Factories at 


Lexington 73, Mass. Lockport, N. Y 
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In “Famous Restaurants Everywhere— 


ania 


Refrigeration 


Performs half a dozen indispensable services— 
conditioning air, cooling drinking water, dispensing 
beverages, freezing ice, making ice cream, quick- 





The National Hotel at Havana 
uses Frick Refrigeration for 
half a dozen services. 





Main Dining Room at the 
Royal Hawaiian Hotel, Hono- 


lulu. 


freezing foods, and hold- 
ing desired temperatures 
in any number of rooms 
and boxes — for meats, 
fish, poultry, dairy prod- 
ucts, fruits, vegetables, 
frozen foods, candy, 
flowers, etc. 

If the restaurants in 
which you are interested 
need any of these cool- 
ing services, get in touch 
with your nearest Frick 
Branch or Distributor. 
Literature and estimates 
cheerfully furnished. 





China is among the Eastern Countries that use Frick Air Condi-- 


tioning and Refrigeration. 
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BURDEN BLADES 


THE NEW BURDEN 3 and 4 blade 
aluminum fans are two of the quietest 
on the market today. 

Perfectly balanced, they are noted for 
their maximum volume of air flow. They 
operate smoothly and efficiently — with 
a minimum of horsepower. 

Simplicity and ruggedness of construc- 
tion assare long lasting performance at 
its best. 

These Burden blades are suitable for 
nearly all ventilating and pressure type 
applications. Attractive in their natural 
aluminum and cadmium plated finish, 
they add immeasurably to the appearance 
of any product for which they are used. 


Write for Folder showing complete 
Burden Line of Impellers. 














1151 SO. BROADWAY, LOS ANGELES 15, CALIF. 













————— 








Diesel Electric Generator 

No. 6296—The Caterpillar Tractor Co. Peori 
has issued a 20 page booklet illustrating and 
ing the company’s line of diesel electric gx 
sets which are available in sizes from 15 to 
The engines operate on the 4-stroke cycle 
equipped with either an electric or small gaso! 
gine starting system. Self regulating sets are a 
in all standard voltages up to 440, a-c and the 
ally regulated sets may be obtained in standa: 
ages up to 2400. 
Electric Heaters 

No. 6297—“Indeeco” electric blast coil a1 
heaters are covered in a specification sheet (1 
K-97) issued by Industrial Engineering & Equ 
Co., 711 S. Theresa Ave., St. Louis 3, Mo. | 


recommended for reheating and prime heatins 


when you modernize... 


When you build your new plant or modernize an old = 
conditioning jobs, booster heating, space heat 


one, plan to use several Steam-Paks strategically lo- “2 . ad 
; ofhces and factories, and in industrial drying, | 


cated at points where you need steam. This saves pip-_ . 
; ri F | boil ’ ing, and baking. Heaters are available in cay 
ing steam from a central boiler room. gives you. ; 

© , ; © : from 1000 to 102,000 watts. Construction 


uniform steam pressure adjusted to the local demand. overall dimensions. electrical Gate. and resista: 


STEAM-PAK GENERATORS are built in 22 models. air flow data are included 
low or high pressure, from 15 to 100 h.p., burning No. Electric Heating Unit 
3. No. 5 or No. 6 oil. No. 6298—The “*\ ap-( -Lec” heating unit 


primarily of low voltage immersion type elect: 





which are located in a hermeticall 


heaters 
YORK ted SHIPLEY ixcorporaten steam generator. Heat transfer coils are used t 


rtmeriea + Most Complete tine adustrial Commercial. Damestic Oit~ Fired Equipment air which is filtered and circulated through 


Industrial Division YORK » PENNSYLVANIA air system by a centrifugal fan. The unit is desc 
and illustrated in a new tour page folder issu 
Cronholm Mfg. Co., 3500 S.E. Hawthorne Ave 








land 15, (Jre 














Staudardize ou 
MASSACHUSETTS 


e Outstanding in Performance e 


Quiet, efficient operation. Precision engineered. 
Rugged construction. Double width, double inlet. 
Built in a wide range of standard sizes and 
arrangements and in Class | or Class II design. 








Rating and dimension tables available. Write 
for catalogs. 





Power Fixed Backward 2 Squirrel Cage Type 
Curve Blade Type Slow Speed Characteris! 





MASSACHUSETTS BLOWER DIVISION 


7%e BISHOP x BABCOCK 74s. Za 


4901 HAMILTON AVENUE CLEVELAND 14, OHI 
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@ All Stee! Diaphragm Motor 
lighter, tougher, stronger, more 
durable 

® Boltless “Duoseal” Diaphragm 
Casing ... 
tight sealing, quick acting clamp 
ring; molded highly flexible neo 
prene diephragm 


“ck> 


® Steel Tubular Yoke... 
enclosing long, heat-treated, cad 
mium plated spring; packing 
giend and spring adjustment ac 
cessible through door 


IEE Tes EE OR ps: 
tA 


* 


® Valve Position Indicator. . . 


standard equipment; no extra 


Pape « 


charge 


® High Capacity Valve 
Bodies ... 
unrestricted flow areas, smooth 
flow; available in bronze, semi 
steel, cast steel, and specie! 
alloys 


® Superfinished Disc Guides. . . 
top and bottom guided Bevel 
Percentage V Port, and Parabolic 
discs; minimum friction, increased 
life 


® Modern Design... 
to meet modern process require 
ments for better control 





eT el 
a © 


tg tae 








TALLMADGE ZONED CONTR 
HEATING SYSTEMS 


For better Heating at less cost 


Figure 3 
Figure 4 


Figure 2 


Figure 1 Figure 5 


HE TALLMADGE e juipment shown above is for a Zoned Heating System, either automatic or re 
mote control (Figure 1). Airotherms, (Figure 2) for outside control. determine the heating re- 
quirements and set Pressure Boxes (Figure 3) to regulate the steam pressure to each zone. Zone valves 


(Figure 4) control the steam passing to the radiators. Orifices (Figure 5) meter the steam entering the 
radiators. 

ADVANTAGES: Precise control of steam. Elimination of over-heating and costly waste of fuel. Low 
cost of maintenance. Saving on outlay for original equipment. Greater comfort to o« cupants due to 


steady heat and modulated even distribution. 


WEBSTER TALLMADGE & CO., Inc. 364 Glenwood Ave., East Orange, N. J. 
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AIR CONDITIONING 


Scleuced 
by KORFUND 





Ap) ACENT to a 
broadcasting studio 
on the eighth floor of 
a New York building. 
this 2-cylinder, 2,050 
lb. compressor unit 
with speed of 650 
RPM, 10 HP motor at 
1.700 RPM, is in- 
stalled on 1.800 Ib. 
concrete slab. and 
side-mounted on four 
Korfund LK/D Vi- 
bro-[solators with 
Elasto-Rib 
These support the en- 
tire unit with no dis- 


pads. 


turbing vibration or 
noise transmission. 


hi VERYONE knows that broadcasting studios 

4 have to be quiet. And since most broadeast- 
ing studios today are air conditioned, Korfund 
Vibration Control must keep air conditioning 
noises off the air. Korfund meets this test of 
vibration and sound control with especially de- 


signed Vibro-lsolator U nits. 


Whether your air conditioning is in a restaurant, 
department store. hospital or theater, one of its 
benefits is quiet operation. Korfund Vibration 
Control is the answer to air conditioning oper- 
ating disturbance. Contact Korfund today for a 


discussion of your vibration and noise transmis- 


sion problem. No obligation. of course. 


KORFUND 


VIBRATION 
CONTROL 





Flange Jacks 
No. 6299. 
speed up the opening of flanges on pipe lines a: 


Flange jacks, designed to simy 


flanged surfaces for gasket renewal, are co 
two descriptive folders issued by T. G. Pers 
224 Glenwood Ave., Bloomfield, N J. Jacks are 
for standard flanges 2 to 20 in. in diametet 
extra heavy flanges up to 12 in 


Flexible Couplings 
No. 6300: 
ally of two hubs and a helical spring, is desc1 


\ new flexible coupling, consisti: 


illustrated in an eight page booklet release 
Irving Flexible Coupling Co., 1516 W 
\ve., Los Angeles 44, Calif. An in:portant fe 
the couplings is said to be the transmission ¢ 


Inc., 


along the vertical axis of the rod from which 


was tormed This is provided for by securing 1 
of the springs in the hubs with locked set 
Other features such as the absence of movi 
permission of great misalignment, the lack of 
nance and lubrication, and the lack of bendin,: 
and backlash are also described. Dimensior 


formance data are included 


Flow Control Instruments 
N ©. f > ) ] 


measuring the flow of steam, air or gas, togeth: 


Propeller and shunt flow type me 


venturi tubes, nozzles. orifice plates and flang: 
indicating and recording instruments are briefl 
page (No 


Builders-Providence, Inc Div. of 


cribed in a four bulletin 359) iss 


Buildet 


Providence 1, R. | 


Foundry, 

















Manufacturers of 


industrial Indicating 
Remote Reading 
and Recording 
Thermometers 


Controllers 
for Time, Pressure 
and Temperature 


Pressure Gauges 
and Recorders 




















GOT™am 
@ECOROER nTROUERS 
Al OPERATED 


euth 12° chow 





1 22°88: \ eae 








lustrated catalog H 





on request 


OTHAM =: 


INSTRUMENT CO., inc. —_—S™¥ FRANCIS 


Representatives in all Principal Cities 


NEW YORK 
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Now, 
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welde: 
bend | 
moving 
fittings 
iof time 
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ant heating 


Tal Announces 
Another Major Engineering First 


(180° Bends In One 
Lightning Operation 


Now, with this 180° portable bender, you can thumb your 
nose at your problems of getting fittings and hiring good 
welders... . for with this carry-to-the-job machine, you can 
bend any wrought iron or steel pipe 3/8” to 3” in one fast 
moving operation. You reduce the need for welds and 
fittings 40 to 80%; do in minutes, work that required hours 
of time before. 

Quality engineering has made Tal the bender preferred 
by hundreds of heating and plumbing contractors every- 
Where who have already swung to this new way of 
hondling pipe by lightning bending. Use it 
or radiant heating installations and for 
oll other plumbing and heating work too. 

rite today for factual data bulletin on 

is great time saving, money-making tool. 


al Prestal Bender, Inc. 


Dept. HPA-10, 417 No. Water St., Milwaukee 2, Wis. 


——————$ 
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1. Teco split-ring timber connectors used 
at all stress joints. 
. Bolt-thru bracing connected by sidechuill 
100% washers (no notching). 
WORKING - Unit stresses of U.S. Forest Products 
STRESS OF Laboratory Handbook incorporated 
. jesigns. 
MEMBERS in all L-H designs 
. Prefabricated of heart Redwood, or 
Tidewater Red Cypress 


L-H FEATURES: @Low pumping and power cost... 
open-flume and gravity-type distribution. ® Mainte- 
nance-free reduction gear and drive shaft. ® Pre-tested 
pertormance based on L-H 48-year installations record. 


Write for Catalog 440-A. 


Lh ilie- Hoffmann 
COOLING TOWERS, INC. 


vy 


iw e . wers 
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a TIMING MOTORS 3. 





Deliveries Being 
Made Now- 











h de 


You want controlled power—consistent 
power—for time controls and _ time 
switches. Power that is measured evenly 
with every electric impulse, giving utmost 
accuracy and reliability to the carefully 
geared machines you build. You get this 
power with 


SYINGHWONK 


TIMING MOTORS 
AND 
TIME MACHINES 


These power units are built to take it— 
with oil-impregnated double bearings, 
brass gears, hardened steel shafts—and a 
reputation for customer satisfaction that 
dates a quarter of a century. 


SYNCHRON synchronus motors are 
small—only 2%,” by 1 5/16”—with pow- 
er to pull 8 oz. direct load continuously 
at 1 RPM. This time-tested motor powers 
the SYNCHRON Time Machine, a com- 
pact little “timer” with a proved record 
for sustained accuracy and reliable service 
under all types of working conditions. 
For complete details, write 


HANSEN MANUFACTURING CO., 
INC. 


Princeton 6, Indiana 








‘\ 














‘. TIME MACHINES re 





Handling Fluorine 

No. 6302—A preliminary 12 page manual 
the properties and recommended methods oi 
fluorine has been published by the Pennsyl\ 
Mig. Co., 1000 Widener Bldg., Philadelphia. | 
as commercial distribution of bottled fluorin: 
ited amounts for research purposes, was 
only last May by this company, the manual 
in preliminary form to serve an immediate 1 
now being distributed to research laborator 
small group of industrial firms, universities, 
nical libraries. Information is given on stora 
drawing, piping and fixtures, general pr: 
handling leaks, and first aid treatment 
Instruction Manuals 

No. 6303—The Ken Cook Co., 710 N. P 
Ave., Milwaukee 1, Wis., producers.of manu 
catalogs, and technical books, has issued a 
guide on How to Plan an Owner Manual. | 
let contains suggestions on what to include } 
ual of this type and how to present the infor: 
the most effective way. It includes sample 
sectional and cutaway views, flow diagran 
and maintenance illustrations, trouble chart 
ploded parts views. The guide ts also design 
used as a reference work book 
Low Temperature 


Brazing Alloys 

No. 6304—A special issue, No. 36, of Low | 
ture Brazing News, the house organ of Hand) 
man, 82 Fulton St., New York 7, N. Y., annow 
new silver brazing alloys, “Easy-Flo 45" an: 
Flo 35.” These alloys are offered for joinins 





air conditioning efficiency 


Dorex Air Recovery Units increase plant capacity 
without increasing conditioning equipment, auto- 
matically control odors, and save power and fue! 





A percentage of the heated, cooled, humi S 
cleaned air that is ordinarily exhausted because it 
odorous or stale can be economically restored « 
freshness and recirculated. This reduces the load or 
refrigerating and humidifying equipment, lowers 0} ‘ 
cost and expands the capacity of the system. 
Nothing is added to the air. The sp« : 
processed activated carbon used in 1D) ” 
Air Recovery Equipment extracts 
ous impurities that originate from px 
and their habits, from tobacco sn 
and liquor, oils and solvents. Obv: ( 
when you remove these impuri R 


the indoor air, less outdoor venti 
is needed, which materially reduces 1 
conditioning load. 2. 





& eka . 


PROOF: We will be glad to send the details of typical i 
or estimate on planned or existing systems. Write D 
call our District Representative. 


W. B. CONNOR ENGINEERING COR?. 


AIR DIFFUSION AIR PURIFICATION AIR RECOVER! 





New York 16, Y 


IN CANADA: Douglas Engineering Co., Ltd., 1405 Bishop St., Montre | 25,°. 
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Are you looking for an 
air conditioning, pump ? 





Here’s what JABSCO has to offer!! 


Jabsco — the pump with the rubber impeller — offers 
many practical, profitable advantages to evaporative 
type air conditioning applications. It saves an elec- 
tric motor because it connects to the same shaft that 
drives the blower and operates ideally at blower 
shaft speeds! It simplifies installation because it re- 
quires no separate motor or wiring, mounts at any 
angle, and operates in either direction. It eliminates 
service problems because it is constructed of high- 


INFORMATIVE CASE STUDY OF grade bronze with only one moving part -a tough, 


flexible synthetic rubber impeller. Field tested for 
RADIANT HEATING PIPE INSTALLATION more than five years, Jabsco Pumps are still in oper- 
ation, many using the original impeller. It is instant 
self-priming, water lubricated, gearless, and noise- 
















@ The Radiant Heating Era is here! And whether you less. Operates at speeds from 200 to 700 r.p.m. and 
are planning radiant heating installations now or are higher. Put Jabsco in your air conditioning plans. 
retting set to make them during the big building day Write today for complete details. JABSCO PUMP 
getting se ake them d g the big ding days bee y Bagg wars 

5 am, CO., 8306 Wilshire Blvd., Beverly Hills, Calif. 






t hand, you will want to see this new, pictorial Case 






Study of a recent radiant heating job. This simple design is your assvur- 
ance of dependable operation. 






Contains installation details and illustrations. Shows 


NOW important timesavings can be made by using ethicient 





pipe bending methods. Gives data on the GREENLEE 





Hydraulic Pipe Bender which is designed specifically 





to speed and perfect radiant heating installations. 






Write today for your copy Ask for folder S-121 


Greenlee Tool Co.. Division of Greenlee —— 
B & Co 1350 Twelfth Street 80 Inniversary 
ip haes ’ GREENLEE 
kford, Illinois, U.S. A. 







JABSCO 


THE PUMP WITH THE 
GREENLEE RUBBER IMPELLER 


 — 


g, Piping & Air Conditioning, October 1946 


























AU ER REGISTERS aad 
Shown above are Aver “7000” Airo-Flex adjustable-fin type 
wall register, and also the DuraBilt cross-bar, interlocked con 
struction, floor register. Below are shown a few typical Aver 
stamped metal grilles. Aver offers dealers and contractors a 
most complete line of registers and intakes for modern warm 
air and for air conditioned systems, and grilles for all purposes 
Featuring adjustable and air directional models, as well as new 
style gravity types—Aver can supply ALL your register needs 


economically. Aver Registers are stocked by leading jobbers 
Write for complete Aver Register Book—or Grille Catalog ‘G 


THE AUER REGISTER COMPANY 


3608 Payne Ave. Cleveland 14, Ohio 











Products are fully 
DEPEN DABLE 


SS Se 
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ATOMIZING SPRAY NOZZLES, SPRAY POND NOZZLES, 
and CONDENSER WATER DISTRIBUTORS 


For Vertical Shell and Tube Ammonia Condensers 


ALL MARTOCELLO SPRAY NOZZLES are manufactured with precision 
and of a design which has been thoroughly tested for maximum results 
and durability. They are guaranteed to give satisfaction. Successful 
efticient results depend largely upon selecting the proper number, type 
and size of Nozzles suitable for your installation 

THE MARTOCELLO CONDENSER WATER DISTRIBUTORS are now used 
as standard equipment by Progressive Refrigerating Engineers in solving 
their Manpower problem. because they require no attention and assure 
users of the lowest Condenser Operating Pressures and Minimum 


Power Cost 
It will pay you to consult us. WRITE or WIRE for further information 


(“) Jos. A. Martocello & Co. rasianeientar Pa. 
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rous, non-ferrous, and dissimilar metals that 
temperatures above the working temperature 
alloy S. They are said to be extemely fluid at 





temperatures and to penetrate rapidly. Propert 
advantages are included in the four page folde 
Low Temperature Insulation 

No. 6305—The use of asphalt to reduce air 
tion in connection with low temperature insu}: 
pictorial discussion of applying cork insulativ 
large bolted bonnet gate valve, and construct 
tails of a cold storage fur vault are some of the 
covered in the Vol. 16, No. 3 issue of the hous: 
published by Armstrong Cork Co., Building M 
Div., Lancaster, Pa. 
Magnesia Insulation 

No. 6306—The first issue of a new publi 
MIMA News, has been released by the Mag ( 
sulation Manufacturers Association. The pury 





the publication is said to be the establishme: 
helpful medium of contact between the users of 
cent magnesia insulation and the manufacture 
to bring helpful information about heat insu 
to industrial users. The first issue features an 
outlining the new program of the association 
cludes a discussion of the use of this insulatio 
industries and in war shipping. Illustrations of 
industrial applications of this insulating mate: 
included 
Packaged Reverse Cycle 
Air Conditioning Unit 

No. 6307—A packaged, reverse cycle air cor 
ing unit, the “Airtopia,” designed for heating 


humidifving, dehumidifving, filtering, and cir 


Looking for New 


r--------- 
| 


> 


PROFITS? 
Peerless has 2 most advanced 


DOMESTIC WATER SYSTEMS 


that will help you capture your share 
of the Billion Dollar 


, 
| 
| 
| 
| 

DOMESTIC WATER SYSTEMS MARKET! : 
| 
| 
| 
| 
| 
| 
| 


| Supported by Effective, Active National Advertising 
and Marketing Plans 
| Write 
PEERLESS 
now 
for complete 
information 


(iy 


PEERLESS WATER KING 
For Shallow Wells. Capacit 
275 to 840 gals. per hour. | 
an unique pumping princij 





| PEERLESS JET SYSTEM 
For Deep or Shallow Wells. 
Capacities: 400 to 5,000 gals. 
| per hour. Fully Automatic. 





| PEERLESS PUMP DIVISION 


FOOD MACHINERY CORPORATION 


Canton 6, Ohio © Quincy, Winois © Los Angeles 31, Californi Ror 
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LONG-TIME, LOW-COST 


PROTECTION 
AGAINST 





The U.S. Bureau of Standards, Circular #80, says, “ 

by far the best” protective metallic coating for rust-proof- 
ing iron or steel is ZINC. Zinc, in the form of galvanizing. 
protects against rust in TWO WAYS: First, by simple 
coverage, with a sheath of rust-resistant metal . . . Second, 
by electro-chemical action, or “sacrificial corrosion:’ That's 
why industry has long depended on ZINC to stop rust—cut 
costs—save materials. Heavy coatings pay—for the heavier 
the coating, the better the protection, the longer the service 
life and the lower the cost. 


FREE 
BOOKLETS 


WRITE TODAY for these 
valuable booklets; (1) Re- 





we ‘Seal of Qual- poir Manual on Galvan- 
ity", shown above, 


is the yardstick of ized Roofing & Siding (2) 

economy in buying Facts about Galvanized 
Ivoni ‘ 

ouvemes shoots. Sheets (3) Use Metallic 

t signifies at least : P 

2 oz. of Zinc per Zinc Paint to Protect Metal 


square foot! Surfaces. 


American 
AG Vee Ceaea ba: 





Room 2612 -35 East Wacker Drive. Chicago I, Illinois 
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Get Lined Up Now for A 


BURKS Dealership 


Then you'll have all these he 
important advantages J 








@ Complete line of Deep Well Systems— 
both turbine and vertical centrifugal 
types. Lift water 210 feet 


@ Complete line of Super Turbine Shallow 
Well Systems. All equipped with LIFE- 
LOK to give them longer life 


@ Practically NO “profit-eating™ call backs 
after a BURKS System is installed 


@ Year around national advertising 


@ Steady local advertising—sales folders 
and displays 


@ 100% backing by the company 


Write today for complete details about 
the BURKS Dealership in your locality 


DECATUR PUMP CO. 


41 Elk St. Decatur 70, Ill. 





BURKS Vertical Educe 
Deep Well Water Syste 


BACKS UP 
THE DEALER 
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CHICAGO 4i, 






NO MORE 
AIR-BOUND 


RADIATORS 


WITH THE NEW AUTO- VENT 
AIR ELIMINATOR 


Install the No. 27 Auto-Vent Air Eliminator on all radiators and con- 
vectors and release that invisible Air Brake that retards circulation. As air 
acc lates in the radiators or pipe lines it is automatically vented, assuring 
a ee throughout the system at all times. You get more even heat 
an use less 








pe oe No. 27 can be installed on convectors, 
x. seboard radiation panels, radiant 
4 LP NIPPLE heating coils, etc., without the use of an 


dx§ reo eve air chamber. For pressures up to 50 Ibs 





Ask your jobber— 
Prompt delivery. 


—-—PITCH DOWN 


PLAY SAFE—-USE THEM ON 


EVERY JOB 


No. 27 AUTO-VENT 
ENSTALLED ON 








CONVECTOR RADIATOR 


3215 N. PULASKI RD., 





ILLINOIS 





Conseco {5 Ton freon heat ex- 
changer, Strand Theatre, N. Y 
We design and manufacture 
heat exchangers for Freon 
and other refrigerants for 
refrigeration and air condi- 
tioning services. Quick deliv- 
eries, Materials available. We 
recently designed and built 
eight large Freon condensers 
in five days. On an urgent 
West Coast order we de- 
signed and built a unit in 
three days. Tw6 units were 
built over a weekend for an 
emergency. Standard units in 
stock. For quick, economical 


Conditioning 
HEAT 
EXCHANGERS 


ring department 
ur prob 


eneniieminacs 


61 RIVER STREET, HOBOKEN, N. J. * Phone Any Time 
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air in homes, offices, shops, etc., is described in 
folder and in two data sheets issued by Drave: 


son, 


Inc., 767 E. Pico Blvd., 


Los Angeles 21 


Units are available in both 3 hp and 5 hp sizes a: 
erate as air cooled compressor-condenser units 
cooling cycle. On the heating cycle outside air ; 


as the heat source. 


Packaged Unit 
Air Conditioner 


No. 6308 


A new 12 page 
troduction to the recently formed Pacific Mfg 
5308 Blanche Ave., Cleveland, Ohio. Photog 


booklet prov ides 
r: 


management executives together with a brief « 


of their backgrounds and experiences are fe 


The company’s manufacturing and research fa 


are described and illustrated and the small, r 
packaged air conditioning unit is illustrated 


Pipe and Fitting 
Materials Chart 


Louisville 1, Ky 


No. 6309—Tube Turns, 
, has prepared ax I4in. c 


Inc., 224 E. Bro 
| 


lart 


folds to 82 x 11 in. on pipe and fitting materia 


bon. 


intermediate alloy, stainless, and special 


steels are covered and ASTM specifications, c! 


analyses, 


are 


service temperature 


limits, and weldi 


given. The range of available sizes fo 


fittings and forged steel flanges is also tabulat 


Portable Irrigation System 
No. 6310—A portable irrigation system ut 
heads, dead end 


piping, fittings, sprinkler 


pieces, and patented quick couplings is describ: 


illustrated in a new six page 






1. CLEAN HEAT 


2. 


GAS FIRED 


Saves maintenance expense. 


Saves cleaning expense. 


3. SUSPENDED 


Saves floor space 


bulletin released | 


“Yes. Heatwhere you want it~ 


4. INTERMITTENT FIRING _- 
Saves fuel. ~ 
5. HEAT WHERE YOU WANT 
Saves heating unoccupied areas. bY - o> 


Propeller fan and blower types. 





Propeller fan and blower 
types. 


REZNOR MANUFACTURING C0. 


Nine sizes of each 


MERCER, PENNA. 





NO BOILERS « NO STEAM LINE SS 
NO FUEL STORAGE e NO FIRE TENDING®S 
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GOT A WATER 

SCALE 
PROBLEM? 

Solue éd 

SOL-VET 
"0 9” 


e SOL-VET "os" is @ fast, efficient cleaner of all 


equipment vwsing water for cooling. By dissolving impurities 
completely they are carried ovt in solution, an clogging is 
eliminated. Head pressures fal! to normal, heat transfer is raised 
to maximum, full circulation is restored; life of equipment pro- 
longed. On large jobs, shutdown time is cut to a maximum 
of 6 to 8 hours 








GUARANTEED EFFECTIVE jf you find SOL-VET “08” is 
not exactly as represented, when used according to instructions 
and full, accurate report is given within 30 days from date of 
purchase, your money will be refunded in full 


GUARANTEED HARMLESS when used as directed to all 
water conducting materials used in water cooled equipment 


WRITE TODAY for complete data and analysis and recom- 
mendations for your specific problems 


ANDERSON - STOLZ CORPORATION 


1731-33 WALNUT ST KANSAS CITY 8, MO 











—_—a 


Ri STOKER 
ip @u ENGINEERING 


USTOMER wonts o stoker thot provides the greatest amount of comfort and 
emence with the best economy. You want to sell o stoker that will deliver these factors 


\ 
| _—® es 
4 | S 
a 
\ _ ~ 
/ 


\ ZA) 





- 


¢ most years with the least amount of service. Customer satisfaction creotes sales 
ced service costs increase profits 


GEML sroxers 


Geh! Stokers you get engineering that has met the test over o period of many years 
tokers built to do a better job]for more years, by ao 79-year-old company. You get 
experienced cooperation based on a long-time knowledge of stoker merchan 


Ame the many feotures that make Gehl 

toker tstanding ore: Heavy, all-cast, rust 
ting chassis Borometric automatic control 

f chimney draft Unit air and coal feed 
be thot insures even distribution of air in the 
we bed An auto-type transmission A 
t thot ossures efficient combustion 













Domestic and Industrial 
models now available 


WRITE today for litera 
‘we and details of the 
Sebi d 


er progrom. 


ESTABLISHED 1867 


GEHL BROS. MFG. CO. 


Dept. 8K-832 WEST BEND, wis. 


A GEHL WINS FRIENDS WHEREVER IT GOES 
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AIR VOLUME 
ADJUSTMENT SCREW 





rat. & Pat 


All the advantages of draftless air diffusion 
... plus FAST SYSTEM BALANCING 
AIR PATTERN CONTROL 
because Kno-Draft Air Diffusers are adjustable 


Volume Domper for fast system better mixing control of roo 
balancing regulates the air out and supply air, more uniforn 
let aperture uniformly without temperatures throughout the o« 


afiecting the outlet velocity or cupied zone ind noiseless irate 


diffusion pattern. less air distribution 


Air Direction Adjustment affords 


Send for FREE handbook cor 
any angle of air discharge from taining sketches. charts, dime: 
vertical to horizontal to accom sion prints and instructive tex 
modate ceiling height, indi- eho; simplify the selectior d 
vidual, seasonal, or air pattern installation of air diffusers. For 
requirements your copy, please write Dept. D3 
Specify Kno-Draft Diffusers for using your company letterhead 


W. B. CONNOR ENGINEERING CORP. 


AIR DIFFUSION AIR PURIFICATION AIR RECOVERY 


New York 16, N. Y. 





IN CANADA: Douglas Engineering Co., Ltd., 1405 Bishop St., Montrea 


TYPHOON 


A RESPECTED NAME 
IN AIR CONDITIONING 






3 and 5 TON 
SELF-CONTAINED UNITS 


All-purpose, handsomely 
designed, smooth functioning 
air conditioning units with all 
copper condenser and liberally 
designed coils—removable outlet 
box for use with duct system— 
removable panel in back of outlet 
box for additional grills where 
front and back air distribution 
is desired in center of room . . 
two way adjustable deflecting grill . . . knock-out for fresh 
air connection . . . removable one-piece panel in front for 
easy accessibility. The cabinets are made of furniture steel 

. crackle finish. Also available with one or two row 
heating coil. 


———TYPHOON PRODUCTS— 


Will Be Shown at 


THE ALL INDUSTRY SHOW 


Cleveland Oct. 29 to Nov. 1 














ICE AIR CONDITIONING CO., INC. 


794-6 UNION STREET 2 2enek Cae. ae) N Y 
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For complete data 
Write Dept. HPA-10 


wire! Ave os Angele 
606 Wenge’ son Meeston 10 Tex 
hicage 9 es and Warehouses Ali Brincipa 
— 
o 
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.- ASY, FAST wit 
, Nmerican " MACHINES 


Hand powered, the A-30 

bends 44 to 2” standard 

pipe sizes at a radius of 5 

to 1, up to 180°. Special 

radii can be supplied with- 

in these sizes. 

Extra fast! — average bend made in 
60 seconds! Versatile! bends cold 
pipe, conduit and tube, copper and 
brass I.P.S. without crimping. Our 
world-wide customers include the 
United States Government, 9 foreign 
governments, and over 12,000 of the 
world's largest industrial plants. 


“itl 














Sree est these are: 
CRANE CO. 


STATE OF VIRGINIA 
E. |. DU PONT 
AMERICAN VISCOSE COMPANY 


MONSANTO CHEMICAL COMPANY RIGGS DISTLER COMPANY 


COMPANY FREDERIC B. STEVENS, INC, 
AUSTIN SUPPLY COMPANY STONE & WEBSTER 


PITTSBURGH PIPE & EQUIPMENT 
COMPANY 

NEW ENGLAND RADIANT 
HEATING COMPANY 











i 
PIPE gENDING MACHINE 


morican "3" 


FACTORY AND MAIN OFFICE: 
17 Furnace Street, Poultney, Vermont 
Export Dept.: 21 State Street, New York 4, N. Y, 
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McDowell Mfg. Co., Pittsburgh 9, Pa. The cou 
of the pressure lock type wherein fluid pressure 
a rubber sealing ring against a coil ring in the u 
Radiant Heating Controls 

No. 631] A 20 page booklet on how to cont 
diant heating systems has again been issued 
Johnson Service Co., 507 E. Michigan St., Mil 
2, Wis. This new issue is the third edition and 
describes types of radiant systems and vari 
commended control combinations. In additior 
diagrams of control systems which were pri 
included in the booklet, the new edition cont 
diagram of a zoned radiant heating system wit! 
ventilation in which room thermostats cont 
ventilators in each room and a “Duo-Stat”’ 
zone controls three-way mixing valves o1 
supply line to the coils 
Room Conditioning Units 

No. 6312—Two new window type room 
tioning units and a console cabinet unit art 
in a folder issued by the York Corp., York, Pa 
units are designed to cool, dehumidify, filtet 
culate air, as well as introduce fresh air to t 
Window units are available in and p 
the console unit is offered in the hp size 
Squirrel Cage 
Induction Motor 

No. 6313—Bulletin No. 720, released by th 
Allis Co., Milwaukee 7, Wis., covers the cor 
type OG (protected type) squirrel cage ind 
motor. Features of the motors, which are desig: 
provide protection against falling particle 


dripping liquids, are described 


; 


and illustrat: 






CLEAN 
Chemically 
ALL HEATING SYSTEMS 


We clean and restore to origina! operating efficiency CHEMICALLY such 
equipment as:—CONDENSERS — STEAM FEED LINES — CONDENSATE RE 
TURNS — WATER HEATERS — STEAM KETTLES — COOLING AND HEA! 
ING COILS — PREHEATERS — HEAT EXCHANGERS — EVAPORATORS 
TRAPS OF ALL KINDS — ETC. ' 

We offer RID-AL Service, a highly skilled maintenance service to e|imincte 
sludge and foreign matter from your entire plant SAFELY and economicolly 
No job is too difficult. 

We also sell the nationally known, time-tested chemicals without serv uc 
as RID-AL, RIDSLUDGE, RYDLYME, BOYLOUT, PROTEX, FO and TAFAS 

RID-AL Service actually saves your dollars, because your FUEL D« 
saved quickly pay for our service. 

GET OUR CONSULTATION SERVICE WITHOUT OBLIGAT! 

Be sure to write for Folder 


’ APEX ENGINEERING COMPANY 
iRAndolph 7100 205 W. Wacker Dr., Chicago ©, !!! 


Heating, Piping & Air Conditioning, Oct 





BUILT-IN at FACTORY 


r all your under- 
and exposed piping 
you'll like DURANT 
sled Insulated Pipe 
s waterproof re 
nstallation costs to 
num . eliminates 
ysis and corrosion 
equires very little 
g and field work 
extra cost of waste 
eakage comes to 
ady to 
¢« D.L.P. is the perfect 
r this type of job 
stgate D.1.P.! Write 
etzils today 


install. In 


Durant 
INSULATED PIPE CO. 





4 Simple Steps 


1. Field joint ready tor inspection. 2. Joint 
covered with standard pipe insulation. 3. Durant 
joint casing in place ready for asphalt. 4. Asphalt 
poured in slot making a perfect seal. 











1015 Runnymede St. 
Palo Alto, Calif. 





Ready te 
install 
FOR STEAM 
HOT WATER 
REFRIGERATION 





THE Ga O MANUFACTURING COMPANY 


New Haven, 


Connecticut 


CHROMALOX 


ox ™ 
Sedu ~~ 


UNIT HEATERS 


Economical space heaters for 
permanent or temporary heating 
where portable and easily mounted 
Heaters are needed. Simple opere- 
tion; air is drawn from back, forced 
ecross CHROMALOX Koilstrips 
by motor-driven fen and directed 


into desired areas by edijustedle 
louvers. 1.5-KW to 4-KW, 115-V or 
230-V 

Investigate this clean, dependable, 
trouble-free heat. For deteils, re- 
quest Catalog 42 and “100 Ways 
to Apply Electric Heat’ booklet 


EDWIN L. WIEGAND COMPANY, 7610 THOMAS BOULEVARD, PITTSBURGH 8, PA 


Another Great PUMP “dy Aurora” 





AU 
CENTRIFUGALS 


for Every 
Pumping Job 
HORIZONTAL 
SPLIT CASE 
Single & Two Stage 


SIDE SUCTION 
VERTICAL 
NON CLOG 

SUMP 
MIXED FLOW 
SPECIAL DESIGN 
Write for 
CONDENSED 
CATALOG “M" 
or 
Consult 
SWEETS 











gOVGHPERFOp, 


AURORA 
HORIZONTALLY 
SPLIT CASE 
DOUBLE 
SUCTION 
SINGLE STAGE 
CENTRIFUGAL 
PUMPS 
a — — 
Available in capacities to 4,000 G.P.M. and heads 
to 300 ft., these accessible, compact, and lasting 
Type OD Pumps are widely used for general wate 
supply, for municipalities, industrial plants, office 
buildings, institutions. Also for handling cor 
denser circulating water, wash water, liquids in 
paper mills and distilleries, chemical! solutions 
oil in oi! fields and refineries, irrigation, etc 


APCO TURBINE-TYPE PUMPS 

Here's the Pump for 100! duties 
Y SIMPLE — only one moving part, the 

Impeller. Unsurpassed for low capacity 

high head duties. Slight change in ca 
DISTRIBUTORS IN PRINCIPAL CITIES 


pacity against drastic head variations 


Pioneer Manufacturers of are Finned Tubing in the 
ae: United States 











Piping & Air Conditioning, October 194¢ 








ee 


pUDGEON A/GH LFA/C/ENCY 


BETTER PIPE TOOLS 
All “ARMSTRONG BROS.” Pipe 


Cutters, ‘Barnes Type'"’, “Saun- 
ders Type" and “Drop Forged" are 
improved tools. Pins and rollers are 
hardened tool steel; will hold 
their alignment and cut pipe 
off squarely. They have thin 
knife blade cutter wheels of alloy 
steel that cut easily, leave min- 
imum burr, and hold their keen edge. 


ARMSTRONG BROS. TOOL CO. 


355 N. Francisce Ave. Chicago 12, U.S.A. 
Eastern Whse. and Sales 
199 Lafayette St. New York 12, N.Y. 
Pacific Whse. and Sales Office 
1275 Mission St., San Francisco 3, Calil 





TUBE EXPANDERS 


skillful blend of laboratory and “‘on-the-job” 
research is an important factor in their supe- 
tiority. Combine this engineering policy with 
new methods and rigid quality contro! at 
every stage of production and you have these 
important reasons for DUDGEON'S century-old 
leadership in providing better tube expanders, 
in more diversified types—at lower cost. 





EON TYPE 


4 with tapere 


puDG 

Arrangee * 

lel exponsia® 

ty 

ness © a 
ring F 

— Pana for closely spoc 

made 





be ends 
yo d tubes. 
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RICHARD Jeon inc. 


MFRS. OF TUBE EXPANDERS SINCE 1853 
24 COLUMBIA STREET, NEW YORK 2, N. Y. 








pictured are some of the many applications of thi 
motor. These include machine tools, pressure 


ers, pumps, and compressors 


Steam Cleaner 


No. 6314—A two page specification circula: 


ing the new model JO Hypressure Jenny It 
ous Steam Cleaner has been issued by the Hor 
Valve Mig Co., Coraopolis, Pa Che unit 
for all types of industrial cleaning applicati 
utilizes an atomized mixture of steam, hot 
cleaning compound applied under pressur: 
spray nozzle. Normal operating pressures ra 
80 to 120 psi at 90 gph water capacity. Oil 


} 


hred units are optional 


Vertical Mounted 
Centrifugal Pump 


\ 


No. 6315—Economy Pumps, Inc., 1000 Well 
Hamilton, Ohio, has issued a new bulleti 
246) illustrating and describing the compan) 
SCV pumps. These units are said to provide 
vantages over small double suction, ho 
suction, and close coupled pumps. They ar 
mended for applications such as brine, co 
water circulation, sprinkler systems, pressurt 
ing, air conditioning systems, and boiler fe 


mensions and selection tables are included 


HERES 
WHY 









Sy UNIT 
o \ HEATERS 


HIGH TEST Z 


Fy RON It's the material that makes the difference 


HEATING GRID HIGH Test Cast Iron Unit Heaters will 

SECTIONS withstand corrosive atmospheres, and operate 
efficiently under all atmospheric conditions 

without maintenance. In many plants (RID 

installations have been operating continuously 

for 16 years without maintenance cost Install 

unit heaters that will last as long as the pipe 

furnishing steam to them. 

we One piece construction heating sections 

(patented) of high test cast iron that 

withstand steam pressures up to 250 Ibs : . 

te No soldered, brazed, welded or ex- Oty 

panded connections to become loose or e 

develop leaks. 

% No electrolysis to cause corrosion, 

breakdowns, leaks or heating failures 


SEND for booklet “‘Corrosion in Unit 
Heaters’’—free upon request. 


D. J. MURRAY MANUFACTURING CO. Wisconsin 
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